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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polypeptide useful for exploration and development of 
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a therapeutic agent for diseases associated with a diacylglycerol (DG) lipase, a DNA encoding 
the polypeptide, an antibody recognizing the polypeptide and a method for utilizing the same. 
SOLUTION: The polypeptide is produced by obtaining the DNA encoding the polypeptide having 
a DG lipase activity from a human brain. The antibody recognizing the polypeptide is produced. 
The resultant polypeptide or antibody, etc., are used to construct a screening system for the 
therapeutic agent for the diseases associated with the DG lipase. 
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mm&\\zt$i\x 1 jsukdt 5 y m&ig l < i* 

£ 8 0 %ULt(D«Htt**nJ"*7 5 ✓ t£E*iJ£*f 

K. 

3— KtiDNA. 

[19*314] ffi5»J»*2. 3*fcl*1 s-eastiitt 
ttHBflJj^'bftiD NA 0 

mtiam d NAt^hu>s?i> 

MctftttTt/W^'J^XL, A>oBeM»*3*fcli 

tt£BB$>J U fr-oVTisiVf 'J -tz p— ;u 'J tf s 
ttSW-T^TKU^^ K$3-K«DNA. 
[|fi*Ji 6 ] 3-5 (Dl^*^ 1 lSlzE«t<D D 

N A <7>igglS*)J £ ffiMM^ttttBB^J * DNA 0 

K»*« 7 ] ts*ii 3-6 co^-r*^ 1 m\ztzM<n o 

o 

8 ] n*« 3-6 wrtifr i mizumco D 

W*«9] i#a3-6©L^1 UlCEiSCDD 
NA. ^/cliIi*^7fBKcDiffl^^»^^^-^«*^ 

■efc*. M*B9ESa>MNE0t(*« 

f^»ft*fcf4h^>XS;x-!y^«*"C*«. K*« 
QESOJMtfslftft. 

[It** 1 2 ] IS*31 3-6 CD^m^ 1 HdEKO) 
DN A**»*fc|**»Si4-fc*t h J v*T*> hit 

[B*S1 3] gg*^ 9*fcl*1 OE«(Dff2ftK8M* 
$*ttl=*«U t$S^4«lcIS*3l1 ^fefi2lBm<7>7tx° 

[§t*Hl 4] Ii*Hi 1IEK(D^t h h7>7V! 
[»*9!1 5] IS*JSi iiE«a> h7>Xvn^ 



St. 

[tt#ff 1 6 ] If*Ig 3-6 O^-ftlfr 1 Il^tBKCD 
D N A -f > • If h P On vitro ) • §8 

jrsri- * y i *fci* 2 e«<dtK u K$6rt 
1 7 ] HtXfl 3 - 6 a>i^rtt^ i an=E«ta> 

DNA. ^f-liIf*IS3-6a)L^-r4^A^1 lSl3Et£0)D 

NA<Dlttt6'><j:<ttl 5£Sm±0)J£SiE*iJ£:& 
tl)DN A*fcl**yzf5l^ U*^ K*«l*T. IS*H 
1 *fcl*2Ett<D#y<;^ K«a- KtiDN A<D#g 

1 8 ] H*H 3 - 6 CD^-TtL^ 1 HICE^O 
DNA, *fr(±i***3-6 0)l^-r+l^1 «(zEKa>D 
N A0)m»t%&l3i< 1 5i£*£l_t(Di£g@2*iJ£:fi- 
tl>DN A 'J =f** U*^ K£ffll*T. Ii*3S 

1 *t=f*2EK0)7K»J^^ K£=l- Kt*DNA(D« 

[IS*Jl 1 9 ] ffi*« 3 - 6 4>lv*"*L** 1 JilzEi£(7> 
DNA. ^fr:li!S*Jl 3 — 6 (TH^ttfr 1 ^ICEKCD D 
N A 0>3llft-r k*> 1 5i£X^_tC0iMggB*lJ£;ff 

"T&DN A y^X* K£ffll>T* 

1 *fcf*2E«a>7Ky^^ K*a- KtiDNA©? 

A*w»r**a. 

[IS*JS 2 O ] IS*S 3 - 6 (Dl^tlfr 1 ^|zEm(7) 
DN A, *fcl*»#Jl3~6a>l*-rJhfr 1 JSICE«0)D 
N A(DJM|-r«^< <tt 1 5^a^_t0^fiifi^lJ^^ 
■TSDN A*fcf**'J=f5<^ U^-^K*ffl^T. IS** 

i £fcli2Et££>*°'J'<:^ K$a- KtSDNAfl)K 
[IS*312 i ] */ili2E«c07K , J^^ K 

[»*«2 2] IS*^2 1 EK(Dta#*ffll*«u IS* 
[|f*3S2 3] IS*S1 ^frli2E«a)7K , ;^^ K 

fc»a>K*-e*«»*a2 3Etso^^ 0 

[MM 2 5 ] »*« 3 - 6 (Ol^rttA^ 1 HlzEiEO 

DN A, ^/r(iIS*3l3-6(7)l x -rH^1 «(ZEt£(7)D 
NA©&«-r*d>ft< 1 5^S1^±CD^SE^J^^ 

[If*«2 6] g^A<. /n°-^>v> 

flx« Ernsts. 7>j77ttt 
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J&» 'Wfcgg, BBSS. iSJfUEE. igtt, gSK^M. ft 

*-££*rrsB3i. 

fctf)<Z>BgT?fc£IS#IS2 8 8g»0!)B3io 
[R*« 3 0 ] n«q| 2 1 Etta>tttt£ftft-f « B 

*. 

[«#Jg3 1] Bit 5-3*. /<-*>V> 
SHE. ft*. SEISW^s 7'j77t« 

fisS*. USB. WM8B. *£1»4b&. UttH 

BliT-fc^)ii*JS3 OlEtEcDBISIo 
[»*^3 2] BKa6«5"3*S. /<— *>V> 

«0>f=<t>a>B^-C*&.5Ii*JS 3 OfBtEOTB^o 

h**<^-T & i? r ;u?" 'J M □ -;u 'j / i— tf sttco &9ft 5 

[li*S3 4] B#JS1 *fcl*2|EK<D7K'J'<^5 1 K 
££8? *BK&traKtt££tttt £-<*-. IS*JS2 1 1B 

©l^ftA* 1 Jll-eEi£<£> DNA, *fcliiS*^3~6ro 

t^rtt^i ei-ekodn a <Dii$rr < <tt 1 5 

^KSflHV StK'J-^^ K"f -SDN AC056 

K-T-5 DN A<DI6^££iS fc^O);*.? 'J— -> 



ll^S^tD N A(7)T3iElCjl^^ * — ififi^ 

i: £ # *T r -5 * ? 9 - £ ffl I* T It) 153*83 §3 £ AS ft & & L . 

*fcli2lHtE<7>7K l J'<^ KJa-KnDNAOJgl 

-•v^l6i|*llc«KS«*4£S#L, I»*«3~6<75lN-rtv 
JSlCfBlEOTDNA, ^fcli|i^3~6«»l.^■rnA^ 
1 A<0iI^-r-5>'>^< 1 5ifi«W± 

(0^SE?iJ£*-r^DN A^fcli^-'Jzf^-? U*T K£ 
JfltV H*J»1 2 IBSUOtf 'J K£=i- K-f 

4dn Aofg^s^fi-r-scts^fSfT-s. i^tku^ 

^ K£=i- K1-*DN A<D«S£^l!i*-t±-5<b^ro 
CI»*JS3 8] l»*^3 3-3 7(0^-rtlA^1«l^tH 

[0 O O 1 ] 

h'Sa-KtSDNA, IStK 'J ^ ^ KSBBSf Stat* 
[0 0 0 2] 

-7*'J-bP-^#1SC0 2<4(zT^+K>^ 
$S^Lfc ; Ey7->;^ l J-l:P-;i'-Cfc42-77* K 
-/-OU^'J-Izp-JU (JUT. 2-AGirBS-To ) litSSE 

R?.) 0 2-AGIZI*. (LTP) 

t.l/l-RSttv±^"X^«{4 (EPSP) (DtqifrJfEffl 
■&2-AGa)±#*><#8£;*;h.T^-i) (CT^IS, ^i^X 

g56#^) „ 2-AGG)*i£-V>ii4j£lCH51^-Sft 
ffltLt> U >/<I*A\f>0)'r>5i— P-f*>-2 (IL 

-2) <D^±jqi$ij^ffl (w^ii. imttxmy&m.) . 

— i?A^<DHffl«5EB^- (TNF-ff) (O^^PMf^Jl 
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ftitXSU i#HB) o 2-AGIi. HgMtntimR* R 

ti&azj:*^ 2-AGi*±i*rt-essi&asj* lt 

[000 3] 2-AGI*. V 'J ? T ^0) > 

4*>^-tV-f K1S«{* (CB1) t. *ffiT'±\Z§£ 
3HLTt^«*>^-ey ^ (CB2) A<*Qt>*l 

Tl>4 imKAiRl 4#RS) 0 |*9St£(D*> 

/^l/S h>T;Ux£ > (N-palmitoylethanolam 

ine) ^7t>?5 K (anandamide) l*CB2lzl£$g^ 
Lttl**<, 2-AGI*CB2(0'J^ K^3S4Ci:A<^ 
2-AGfiCB2lz»LT*t«R«:rtH 

Ntl 5#j*B) o 

[0004] 7 «j 77+a>«»t*« * >t if / -f K« 
&&(Dttmm<n^)i'$ - 9 -T- h^t Kn^>t tv — 

1 otfcl)t fc: a > (nabi lone) (**|§-e*b**&«0>« 

tt#jft^tficx>rxa*a>ft«iiat#ji: Lr«t?*t-c^ 

8#fiB) *TJU3-JU0>ilJR«WI***Cfc (flX. 
!f#l^3t»2 0#RB) 0 ffiUcfoMf&ftfflt LT. CB^<D 

3M#»XiK2 i#H) o ^±i:^ILt 

mi&<DmmvMfemm&*<Dm±\zM&? - <t 

[000 5] 2-AG(D±f£f&&\zMLT\t. << J *s h 
-Juy>aBK3&^±«-T4Ci:3&<*i«**iTl^ft 0 Sfflife 

T±tfLLtzis7*s)\,<f*)± p-;u (dg) fi. ^a^>f 
tfca>, 8 Stt<b£5l#fiZ'r*<* v7v 

y -t p — ;Mr-*-— tf v7 v;u^ y -t? □ — ;u y /<— 

-tf (UIT\ DG'J/<-*«t. ) l-^oTftBiSti* 



— tff*. DGa>nao)iBasM*fti*»»'r*B*-efc 

4o -f </ > I — it- "J >IBMI* 2 &<D{iMlc^icT K 
>i^iti>i)(Dt\ -f^vi — ;uy>ffiRS*o> 

DGlCDG«J/<- tf3^ffffl-r«t 2-AG*><£j£-f6 0 
i^ot, DG y/<— lfl*±(*rtlCi3lt4 2-AGjS*Bf 

83) o DG'Ja 9 - tfiit hJHi/MRSttftWlcftii-riz 
±A<«l*f£**L MKXt2 5M) . *B 

IM»IWtlK2 6#H) o d+l^CO^QMI*. DG'JA-- tf 

tv -f K»S{*a>rtBtta> y # > K-cfc* 2 - 
a Ga>**fiKic*saB*-e»* z t £ it ln^o 

[OO 0 6] lSl±CDCfc^6 % DG'J/<— tf, Sttfflii 

SJfc<^r/ d g y /<— ■tfae^rcfl&HiEJifflf* 2 - a gcd 
ic. dg y/<— tfESffl, DG'J/<-tf^ttSift 

4fit<*. dg y/<— tfa>ae-T-*«a)W«j#jf*. 2- a 

GCD±^/S^Pl§t-4-<tT% ^S. /N°-4r> 

m\zm^&z\ttf-czz> 0 

[OO 0 7] DG 'J/<-if$ 3 - Ktilfe^O^t 

I*. ft£AX0>DGy/<— tfSfi? («^.«. 

U2 7 j3cfetfJM*lf*lK2 8#RB) fcJ:{/thi*0)D 
G 'J — tf c D N A <fl*l* % IMIKXt2 9M) A< 

[0 0 0 8] 

X • - y tfvX (Chemistry and Physics of Lipid 
s) J . (7-Ol^>K> . 2000^, S108S, 
^1-2 # f p. 89-106 
[O 0 O 9] 

r^^^-V- (Nature) j , U^'J 
X) , 1 99 7^, f 388#, I6644§, p. 7 
7 3-778 
[0 0 1 0] 

[IM*IHtlK3] r*-r^^- (Nature) j . (-f*y 
X) , 200 1*. 14 13^, ^6 8 5 5^, p. 5 
2 7-531 

[0 0 1 1 ] 

HM««tlR4] r-zL-p-^>rx>x ■ U^-X (Ne 
uroscience Letters) J , (7-OU^>K) . 2 00 0 
I2 7 8#, ^3§, p. 157-160 
[0 0 12] 
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— ii4 • ir^ - -?y—-*^ a is— (Naunyn-Schmied 
eberg's Archives of Pharmacology) J , (K-f*y) 2 

0 0 0^, m361#, S3§, p. 26 1 -2 7 2 
[0 0 13] 

[!M#!M;$fc6] r-ff. FASEB-yft^ (The 
FASEB Journal) J , (*g) , 2 00 0^, H 4 
Ml 0-5§-, p. 1 4 2 3- 1 43 1 
[0 0 1 4] 

[IM#i«fcitt7] r^u^zL^— ■ ^r— -7=i nis— 
(Molecular Pharmacology) J , (Sfcg) , 199 8 

f 5 3i, 1 4§, p. 6 7 6-68 3 
[0 0 1 5] 

[#M#iMtl*8] r-tF . y^—j-ju- ^T-^n 
□ v— ■ 7 > K ■ x^X^'J > >$UU ■ -fe^ tf:i — -r-f 
£X (The Journal of Pharmacology and Experimental 

Therapeutics) J , (*:§) . 1 9 9 5*. g275 
%Z^, p. 529-536 

[0 0 16] 

9] ra-p t°7> ■ s?*— i-ju • • 

77-73Dy- (European Journal of Pharmacolog 
y) J , (*^><$0 , 2 0OO^ ( 1406#, S1 
p. R 5 - 7 
[0 0 1 7] 

[#1»**K1 o] r77-7HDy^;i,. 'J-9-— ^p- 
(Pharmacological Research) J , , 2 0 

00^, S4 2t, *4#, p. 317-322 
[0 0 1 8] 

WM»IMfcBn 1] r/\-</<— ^>*>3 > (Hypertensi 
on) J , (3KB) , 2 00 0^, m3 5#, «2^ ( 
p. 679-684 
[0 0 1 9] 

12] TFEBS-U^-X (FEBS Lette 
rs) J . , 1 998^, 1429^, 12 

p. 15 2-156 
[0 0 2 0] 

[IMtiMcfiJM 3] ■ 7> K ■ /t-r* 

3? v*;u • 'J-tr— ^ • =) 5 a-^-va>X (Bioche 
mical and Biophysical Research Communication 
s) J , (*@) , 1 99 5*. 12 1 5«, 
p. 8 9-97 

[0 0 2 1 ] 

[#MMMtlRl4] r^Aypy-- hO^-T (Immuno 
logy Today) J , (>f ¥'JX) , 1 9 9 8^, $19 

358-^, p. 3 7 3-3 8 1 
[0 0 2 2] 

i 5] r-tP - j-;u ■ *y • /w*n 

y^^-^r^h'J- (The Journal of Biological Ch 
emistry) J , (*@) , 2000$, I2 7 5#, $ 

1 p. 605-612 
[0 0 2 3] 



UM*lf*ft16] r 3 -Pt°T> • T-1)4Z?X- * 
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^x>X (European Archives of Psychiatry and Clin 
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[IM*»XlK2 1] l"*^*- (Nature) j , 
UX) , 2000*. $408^ $6 8 08^, p. 
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[*W»*«2 2] r^fpx^^^>v>X • 7> K ■ 
7 If— ■ U tf 'V K ■ >f ^fi-^-X (Prostaglandins 
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£. 1 9 9 2^, 5 6f, I2§, p. 315-319 
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[*R»XK2 8] (Gene) j , (*7> 

$0 , 1991^, I103#, p . 6 1-6 

7 
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[IM»l«iK2 9] ftilHttt. te2«, rt hMtt«& 

«TJ , B*BS<b¥£B. 2 00 1 ^, m7 5«. BgB# 
Jg?j« ( 2 O o 1 ^JS*#p|;1IS©^) . p 9 3 
[0 0 3 7] 

IS. *ae % /<-*>v>*. m*#B*L flit. 
EflW*, ^'J^ttHMRS* «*, BKML WSSSi 

■ft. SBMSS, 0£1U frjfittS* BB«S. Mi 
IE, But* *«^1S. ilft. E3t« 7^Ua-;H*#ffi* 

hfi*DG'J/<- tr\ »IfiISa-Kt*DNA, 
[0 0 3 8] 

(3 8) *aflW4t»a>-c*4. 

(1 ) K^J#^-1 *fcl* 1 4tS^til)75y ttE$>J 

(2) HB^J»#1 *fcl*i 4^I^n^75/8^j 
*U ^OEM*1 1 4T'8£;rt47 5>'gSE*l] 

i: 8 0%ja±©ffi(^tt$ tt^)7 S y L, )5»> 

^ Ko 

[0039] (3) (1 ) *fcf* (2) EK^'J^ 
^tF K63- KtSDNA. 

(4) IS*iJ§-§-2. 3*t-lii 5-e«£;|x4ttSE*J 
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(7) (3) - (6) OHv^tljCM SI-EtttDDN A 

(8) (3) - (6) CDlvTilfrl JglzfBtJt^DN A 
£fflHfcEMA*'b *4 R N A $K{7^ -lz«**&A,-C» 



[0041] (9) (3) - (6) <Dlv?tlfr1 flic 
BKODNA. *fcl* (7) BtfcCDfc&&;L<*'<^$-£ 

SttSilgMo 

do) MtiHAtttfttStt* nfetan* «mmbk£ 

4. (9) EftaJMnEtft*. 

(1 1 ) fl2glte«<*A<. *t h h7>Xvi-^i 
i^fdih7^vi~'^tiit'fcS, (9) IBIS CD 

[004 2] (12) (3) - (6) (DlvfjhrfMJS 
HEifl) D N A $*«*feli«* tfc* t VJ 7^77 

(13) (9) *fcl* (10) fBi£<Dff2ff$E«l<*£iS 
*I=»«U (1) »fctt (2) IBIEOtK'J 

So 

[004 3] (14) (11) EK©Sfthh7>X 

yi-^IMI^L, (D *fcr* (2) f5«<7>7K 

(1 5) (1 1) Ett<0 h7>Xyii^lSJ* 
*U (D *fcli (2) EStttfU^^KSttttft 

[0044] (16) (3) - (6) OLW1S 
l-Elfc<0 D N A £ ffliv •<> • tf h P (jn vitro ) VCD 
•£*-BR*lc«fcy (1) (2) iBtE(7>7K'J^^ 

(17) (3) - (6) (DlvTtu/M EfzKttCDDN 
A. (3) - (6) (D^-r*t^1«lC|Ht£CDDN 

A<Dii«-r4'Xf < tt 1 5*aja±a>*»E^JS*-r 

4DN A*fcl*f JzT*^ l/tf K*JHl*T. (1) * 
tzlt (2) EKcDtKU^^ KS3- KtiDN A<D5% 

«s«u*5j:t;ft«-r4*a. 

[004 5] (18) (3) - (6) fl>lvJ**U*1 SI 
I^EtfcODNA. (3) ~ (6) Ol^tL^lB 

iCfHKODN A(Dl«t4*ft< 1 5i£gm±<7)i£ 
iWIWtiDNAtfettt'J ^^Utf Kftffit* 
T. (1) (2) EKCJK'J^^KSa-Kt 

4 D N AO*»*aaJi3 J=^f^3t-T4*J*o 

(19) (3) - (6) (Dl^-TttAM aizEK0)DN 
A. *fcl* (3) - (6) (DlvftXfrl ^|Zl2t£(7)DN 

Ao>5i«-r4'><j:< <tt 1 5«aisi±a>ttaE5ij$»-r 

4DN A^fcfi* 'JdT5t* l/tf K*fflL^T. (1) * 
fcl* (2) EiOTKU^^f K*3-Kt4DNA(D^ 
d ^ - * -«* ft cfc / * fc (ilE««»«iC ^DN 
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[0046] (20) (3) - (6) (Dl^Hfrim 
l-fEiE<7) DNA, &tz\t (3) - (6) (Dl^-ftlfrltR 
(CIHK0>DN A0>»tM-4d>fc< £4, 1 5J£SlU±<7)i£ 
fiE^JStt £ D N A £ fc|* * 'J =f * £ K £ ffl 

T. (i) *fcli (2) BUflOTKU^^Kta-K-T 

£ D N A CD$E¥^fclim R N ACDHIR^fflSfl-ri^o 
[0047] (21) (1) Sfcl* (2) IHt£<D7lf'J 

(22) (2 1 ) Gi£<7)fci<*£ffll><5. d) 

(2) Ei0*'JK^ K<Dft&9MttU9c. 

(2 3) (1) (2) EKD^U^^f K*X 

(2 4) bxa< % IMtftHJli* ffi^. flSffim, wtssi 
til. X«^«* ^t4fll«CD^IWfeJ:t;/^tcl*;^jS(Dfr 

*>a>KatT?fc« (23) tzMommo 

[0048] (25) (3) - (6) (Dl^tlfrim 
l-IBi£(7> DNA, (3) ~ (6) ©1^*13^1 « 

l:ffi«(DDNA(Dl«t4*ft< fct 1 5ffiSia±(Dffi 
*EM**rT 4 D NASfclit 'J =TX * Ut^f K*** 

(2 6) RSItf, 5o«, /<-*>V>#L ft 

flX. AX. EffiWS. ^'J^r^ttc#^. 

fliSI, SiftiJ±. Dgtt. X**B. iBX. HE«. 

(2 5) EKCDEHo 

[0 0 4 9] (2 7) EJIrt^ /<— * 

>v>*l ax. ft*. ebb*. ^'j^T^-ecff^. 

NML iBX* BESS. 7JU3— ;M&#£<D^lttfcJ:tf/* 

fciije«a>fc»a>H*-e*4 (25) e«o>u. 

(2 8) (7) *fc|4 (8) ER^tta*.****- 
(2 9) IRft»ML ft*. IBfttft* *«« 

ifiM^i, 'Dffigs, nags. iSifiij±, m 

tf><DE*-efc« (2 8) E«<DBSlo 
[0 0 5 0] (3 0) (2 1) 15K(Dfit{*^#^-r^ 

ex. 

(3D Eft*<. /<-*>7>ft. 6 

flags. SifoE. flBtt. XfiMFS. aX. flEifl. 
7;up-;H»#£. S14B«<D»IRcDfctt(DE*T?fc<5 
(3 0) EKOEHo 



[0 05 1] (3 2) BBtfdoft. 

v>«. ax. a*, tetters. 7'j7rt«sfi, « 

l*»*0)fc«)(DB*-Cfc4 (3 0) EKt&Eilo 
(3 3) (1) Sfcii (2) EKOtK'J^^ Kfc* 

*t4v7i/;uy 'j -ti p-;u u /<— tfattoxn&MX 

[005 2] (34) (1) *fc|* (2) GKatf'J 
K**aT*aft£ttgtttti:£Btt£-fr. (2 
1) tm<DtiH*£mi\ «KK»lc**tt7KU^^K 

^ K?n- KtiDN A<B*R£XMSi*4<t««KD 

(3 5) (1) (2) IBKCDT^'J^^ K«B 

artaa o> - (6) <& 

1 JHl-fBl$(D DNA, f-fcl* (3) - (6) CD 
L^*lAM«lcEK(DDNA<Da«-r4^< 1 5 
«&Ja-t0>&SR9J D N A ^fcliTh 'J =T3t ^7 U 

3f^K*Jfll\ KtK'J^^ Kta- KtiDN ACD^g 

[0 0 5 3] (3 6) (1 9) EKOD^ftlCj: tjft« 
M»«Kl*Xt;D N A(&T;15lzS|££-fe>-*: u^°-^-® 

P^E-^-fHKfe.fctf/^fcfilE^WWfiMUcJ:* 
(1) (2) EUcDtK'J^^ K$=i- K"T*D 

[0054] (37) (11) EK<D1E thh7>X 
V x - ^ ^7 ifiife) IC^KK** (3) - (6) CD 
l^*fti7b^ 1 ^l-IBt£(7) DNA % &tzi* (3) - (6) (D 
l^ttTbM SICEKCDDN AOiUtl)*^^ 1 1 1 5 
«Sl2l-L0)«aiE9] £ *TT * D N A U 33? ^7 U 

*^K*fflLV (D (2) EKOTtf'J^^K 

$3 - Kt4 D N Afl)*8« Sit* ^ * ftfti: t 

ktKu^^ Kta-Kt*DN Ao&mzmmz 

[005 5] (3 8) (3 3) - (37) 0)1^*17^ 
[0 0 5 6] 
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/<— tfStt^^-TiTK'J^^ Kr-fcy. DG(/) 1 ii<D 
**mo>?k y*^ Ki*. 2 -AGj^^^it^^i; 

[0 0 5 7] *^BJC07tf 'JK?f Kfc LTI4. K9J#-^ 

^K. *fciii 4r*s^^^7sy KK^iJiz 

*l. **:I41 4-cS£*t£7 r s>'&iB$)j 

LAST CJ- Mol. Biol.. 215, 403 (1990)] ^>F 
AST A [Methods Enzymol.. 183. 63 (1990)] 

t^rtmcLfct*!^ 8 o%iu±a>ft[^i4$^-r^7s 

K£fclf 6C£A<T*££ 0 @fi^J§-^1 4T* 

« Jf ft*7 5 y iE9J(«9IH 1TJ« if *i« 7 S / ■ 

[0 0 5 8] *f!Rmm\-RtiZ*l6ft&1t<DttLmt % ft 

9L 7 5/»B*JU:oi*TI4. ^L<liBLAST 
CJ. Mol. Biol.. 215. 403 (1990)] tfcliFASTA 
[Methods Enzymol., 183, 63 (1990)] iztSl^XT?* 

[0059] ems-vi 4-ea*tt^7sy^ 
EM^as^r 1 vl±o>7 5 y MtfX<k. «**fc(if*Jn 
* ttfcT s y KEff* b a y . *>o d g y * tfstt * 

'J Kf4. Molecular Cloning. A Laborat 

ory Manual. Second Edition, Cold Spring Harbor Lab 
oratory (1989) (JUT. ^b + a^- ■ ^7 P-->^ 
2)ifi<hBS^") „ Current Protocols in Molecular Biolo 
gy, John Wiley &; Sons (1987-1997) (JUT. ^L^>h 

tBg-T) , Nucleic Acids Res.. 10, 6487 (1982). Pro 
c. Natl. Acad.Sci. USA, 79. 6409 (1982). Gene, 34, 
315 (1985). Nucleic Acids Res.. V3, 4431 (1985). 
Proc. Natl. Acad. Sci. USA. 82. 488 (1985) ^(zfBK 

fcttl 4T?«**t*T5-/ »E*J £<rr«#y<^ K 

***wst*a*a>BjEDO)*ssic«*:y*ffe % ©&tL<i4 
f**nt?#48K0)»-cfey. $*£L< 

141 ~2 Ofl. «fc y»*L< 1*1 ~ 1 Offik 
L< 141 ~5ffl-Cfc4. 



[0060] *«wa>7Ky^^KA<DGy/<- 

4fStt**-T4fc«>lzl4. B9J«*1 *fcf4l 4ti$ 
*t47Sy»E$U£* BLAST [J. Mol. Biol.. 21 
5, 403 (1990)] ^FASTA [Methods Enzymol., 18 
3, 63 (1990)] mZmi^TimLtztZlz^ <ptj:<tb 

8 0%ja±. *$ic9 5%ja±a>«Htt£<rLTi*4c£ 
[0061] e*ij#-s§-i *t-i4i 4T*mz*iz>T$.;Wi 

§75^ MEZ&KD H^mz* Ott*Q Lf-IE 

*"J-efc6l2*iJ§-5§-2 0T?a*<i4T5y MiB^J*^ft4 

7^y k. 1 (d 1 - 1 7 1 §a<DiE*ij+o) 

[0 0 6 2] *^B^DNAIi, **0J<DtK 'J * ^ K 
ta-Kt*DNA % 0J*.I4. ifi*"J§^l T?«S*i47' 
5 y KEMfr S> 4 # y * K * =i — K-r *E^J*# 
2*fcl43-ca*ti4**iB^J35^ttSDN A. IB^iJS 
#1 4T?«Stt«7 5yBK«^6a«#y<^Kt 
p— K*r4E*U*#l 5T?»S*i4tt*EM3b*e>«:*D 
NA^fclfbWo -»IC1 -o<DT$SM\zttLT&& 
«<Di»eBt#36<fftt-r*fci6. E9US4 2* 3*fcl*1 
5tl*|lS4«iE5l|$*t4DNA1?fcott**W 

a>#y<^ K $ 3 - K l t ^titf**Ma) d n a ic t 

**L4o £h>\z*f£W<DDN AI4. E5U»#3**:I41 

AtXh'J>^i>hft*ttTtvW^'J^XL, * 
oB9U>-V3Sfcl*1 5-e«S*i4ttSE5fl£8 0%J5l 

Stt**-r**y<^ Kta- KtiDNAWJh 

4 o 

[0 0 6 3] Xh'J^i^M^ttTtvW^'J^ 
XprfigfeDNA£(4. E*>J#-^3 £f::(4 1 5-C***t4 

tur. pp-- «/\>r ^yy-f-if— »>3>&, 
$ • /w ^y *>g >»**iM*+Mf>^n^ h 
/ w ^ y *v -tf-v 3 «• ffli>4 c tic * y 
4DNA^m*L. M(*a*ji3i4. =3 p^— fc4i^i4^*^ 
S*0)D n a £ @£<b Lfz^ -r — ^ ffll^r . 

0. 7~1. Omo l/KDMth'J^ASST, 6 
5°CT*/\-r ^y ^-Tif— va >$^Totc^. O. 1-2 

eiii^sscsa (nsausfl>ssc»*<Dtt«(4. 

1 5 Ommo I / I f&it-f h 'J OA. 1 5mmo I / I 
*x>B^-MJ-5A*ytt*) *fflLV 65°C^#TT* 
7-<;i/*-$ft»t4^i:i:j:yHSr*4DNA$* 

if4c<t*<-e^4o /w ^y 4f-r*-*> a >i4. ^eu4- 

a7-^P-->^l2§ > * U> h • zfa hp— ;u 
X ■ -f > ■ U^tzl^— ■ nVtOv- DNA Cloning 
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1: Core Techniques. A Practical Approach, Second E 
dition, Oxford University (1995) ^dlESt^tiT 1*5 

DN At LTM&tf)lZ\t. BLAST [J. Mol. Biol., 
215 , 403 (1990)] ^FASTA [Methods Enzymol.. 

183, 63 (1990)] wzmi^TtmLtzt£iz % e*us^- 

3&tzl*l 5Vm£tl&i&m&j\\t'J>U< t&8 o%m 

±C0ffl|^14^*-r5DN A. #£L< 1*9 5%)M±0)$§ 

H tt * * r 5 D N A £ ft ( f 5 Z £ *>< r* # 6 o 

[0 0 6 4] *»DN A|Cli % _tfEl3f5tS Lfc** 
QH(D*y K^h- KtiDNAMlEM^tM 

*IJ§^2. 3*fcf*1 5 7«:b£*i6tt&E9JJ:tBtttt 
tt*IE«Mt4DNAt*lf4citftf*4. *S§ 
MOOtK'J'*^ K$3- Kt^DNAIi, &£!rr67j& 
t*H8Lfct#H, iSa^SDNA^LTfbtl^O) 

■C*. *3SE<D7KU'<:7^ KS3- KtSDN A«tP«Mz 

««»ft**iBW**-r5DN At»«ci:35<-e#5 0 
2*«DNA*1 oo°c-e5»BBj»Lfca. 7K±T*tlii 

■T5DNA<tlSDN A0>«aB9J <tffilSWfc*6&E*i] * 

*t4DNA 4 CtA<t^5o 

[0 0 6 5] JUT. *^B^^P$il3|ftB^-r5o 
1. DNAQiUSt 

(a) DG U/<— tf*tPy© c D N AO^ P— 
t hDG 'J/<— tf(Z>7 5 / 8E*U (EMM 4) IzffiP 
i££*r-f 5t hft*©7 5;iEMS, Sw i s s P r 
ot % PIR. PRF/SEQDB, GenPept^ 
0)7 5-/BE»f- XIC^LT. BLASTfc£ 

lWiFASTA$ffllvCtt*-r4. Z0><fc5l=LT»& 
tl^TS/ IIB9J4: LT. t h<7)flia^*C7)K I A A 0 6 

5 9 cDNA [DNA Res. 5, 169 (1998). GenBa 
n k gfiM : A B O 1 4 5 5 9 % E9J3# 6 ] *<P — 
Kt^KI AA0659lfiI^75/iE^J (PRF 
/SEQ DBf§ : 24 1 7 2 8 4BE, E£U§-^5) 
*fc(f5Cir)i<-e^5o Lfcjb<oT. KIAA06 5 9 

c D N A RE9UM 4 075/ SSE*"J <!: (*^ICD7 £ y 
MiBW**-r*DGg/<— tf (1UT. DG 'J/*—- tf/tx^E 
n^n?*) $3-Kt4cDNA,!:t^bW^ H 

^i^cDNAf$.4, ^tKOcDNA^lE^J 
KIAA06 5 9 c D N ACDiSSEMtfMS^g^ 
K I AA06 59 cDNA^U^S' fllJCD^lg 

**tc dn AMrftzmML. *(n&mmmt K I A A 

06 5 9 c DNA 0)^112^^ b b 1 4 C t A< 

[0066] KIAA0659 cDNAcfcUtS' ffl 
0^igg^#t;c DNA^tM-I*. t hfiB3**(D c D N Aft 
5L>fic DN A^-iZ?^ 'J — HCLT. c 



DNA(7)5' ffilC^ttlLfcT^^^— fc£lM*c DN A 
^-f ^ U— 0!>tt*EMICf#Jl«tt:7^ 7 
— t K I AA0 6 5 9 c DNA (DiUJSE^JCZ) — Sfl#£: 
««»aE5»JS*-r«K I A AO 6 5 9Sir^7'f 
"7 — £ffll>T P C R^fr?, 5' -RACE (rapid am 
plification of cDNA ends) [Proc. Natl. Acad. Sc 
i. USA. 85. 8998 (1988)] y ^fit"^"5 C t fi*Vc* 
5o t Miac DNAtLtli, t'J^^^ CGen 
e, 138, 171 (1994)] l:J:iJ*/tLfct hBcDNA, 
IPJ^I^A'^WhcDNAdT (Cap Site cDNA d 
T. -^tK>v->*±) A<»*Ll\> 
[0067] SbtlfccDNAi^SIE^JS, PR 
ISM3 7 00 (7?7-f K/^ti/XfAXttB) « 
0DNAv-^X>f-^^t, ^CDi£SE$lJ£8?lfT 
U KIAA06 5 9 cDNA^iE^Ji^t-S 
Cct(3cfcy. K I AA0 6 5 9^^iIcDNA(DSI 
E*IJ (EMM 2) fc«fci;gcDNA/)^-Kt4DG 
■J/<— tf7tx^P^(7)7Sy B$EM (E*JMD 
frlZTf&Z£t)<V£Z)o fbtl^KI AA0 6 5 9(D^ 
*ft c D N A(D««E« * 4 i: URtt Lfc ?7-< 
mi^Xs t KflaS*^cDNASf>^L/-hl3Lt, 
DG 'J/*— 4f7t^^EP^^P— Kt^DN A$ % PCRIC 

f*. «*l*EMM3r«:b**i6tt£E0J<B1 -3 O 
SB IcfcMS-T 5tt«E*Jfr£#4 D N A fccfc ^/lSE£lJ1§^• 
3-ea;b2;r^£^gEM(D3 10 0-312 9Si(C*§ 
itfittiEM tffi«««i:*iE5iJ^bft4 DNA, fc 
4lW*EMM2^ajb*;h*ttttE*J(D 1 -3 Ofg 

left ^ -r 5 vsem** b^^DNAfecfc # emm 2 v 

^b£*V&i&^EM(D5 7 3 1 -5 7 6 0#SIZffi^-r 
*tt*EM£«tttt&tt«E^£fc5DN A£fclf 5 

[OO68] &L±<D& 5 \zLTmt>*lZ> t hO)DG 'J/* 
-tft^P^Sn-Kt-SDNA^LT, EMM2T* 
**5**l*«i«E5IJ**-r*DN A. ISW^3t'$t) 
£*l£>iggE*iJ (E^J§-§-2T*a*7 2*x£i£SE#J<7) 1 
2 2-3 2 5 0#B(DE^JICffi^-T5) Jflt^DNA 
^felf5-<i:^^5o I^b0DNA^U~Kt4t 
htDDG 'JA— tf^^EP^^ LTWJf^l *l 
KE5iJ**-r«7KU-<^ K£fclf 4Ci^ 
(b) Iz«i$-T4J:5ICE^J»^1 5T*S 
*>**i4ttSE*J (EMM3^afc>**i4ttfiE*J<D 

5 1 4-3 1 0 0#g(7)E5lJlCffl^-r5) Jtt^DN 
At^^CDTK'J^^ K£p- 5 DN AlZ^^ti 
£o E^J#^-1 5-cat?*ti**SEMA<3— 

e^j§^i 4ti^tii)75y KE^j$^-r^>7tfj-<^ 

tT- Kl* D G 'J / tfgtt L . *^^(7>7K 'J ^ K 

[006 9] t h^(D*3S<DDG 'J/^—- tf/fx^EP^/^ 
3— Kt4DN A(i. t h^4i(0cDNA7^^ 
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*ffcMU U±(D&5\zLXm*tltz t hDG 'J 
/<— tf/fc^EP^ =1— K*"5 DN A £:?D — TJCl LT. 

^-^/w ?y $v-tf— >a >^>=i p— — /w 3fu y-r 

-tf-i/aXi^U+a?-^ □ 2 JKIzEttO) 

7a>^(3cfc tJft?C,i:^T?^^o GenBankf 
(DJ&SSB^— $"<-X±fr£>. E*U§-*§-2tf)£XE*>] 
fc* IM*EM»* 2 <Z)i&SE^J <h ffitltttftttSBM <t 9 
15 0b p J2LtO>»*"e8 0%Ja±(DffiHttS* 

T**L. *6*ifctt»E«S*t4 D N AK)t * 
<D±ty(D cDNASfV^U-hlCLfcPCRIZ^ot 
lg^LmSt^^>o ::<DK>t*:7a-^l::LT-ta>£*M!> 

ttTT^7-^/W^'J 2V if— >a >*>zi P "-/W 

-f X-Ti/K^/^-f ^tt c DNA^ P — ><h Lti^Zi: 
A<T*#3 0 Sbtlf:cDNA^P->WS4fitDG 
■J/<— t?*^EPy£(*£zi- KLTl^l^#*.£*i£ 
J§^(* % 5' -R AC Efc£lMi3' -RACECJ: 

££|C5' 9L 3* iO)fi«**t s cDNA«fr$ 
#*-t3b<t?*4o E$US#2a>tt£E$U&4lM*E0J 

»4 2(Dtttts9j^4s4*n«ttXiB^j^aitt'r« i 5 o 
b p ju±a>«j*t? 8 o%ja±a>ffiratt*#-r* t hism 

(D^^CDDN A0>E*iJ£ Ltli, -7^X$f£lElfflKc d 
N A <7 P — >0KM (GenBank7^t'r>3>i 
^: BG06 1 2 68) , c D N A^7 P — >(DE 

*IJ (G e n B a n k7£-fe^ V3 : AW 4 5 7 2 

80) % 70XcDNA^D->(DE5lJ (G e n B a n 
k7^t7V3>tt : BF5 3 96 1 1 ) , —7 h 'J 
lBTS*/aflET«/tt*# c D N A 5 P-><DE^J 

(GenBank7^7V3 : B I 3 9 4 3 3 

5) % c DNA^ P — XDE9J (GenBankf 

^7 -tz ^ V 3 : BG8 3 3 9 9 7) s 7 7hcDN 

A^7P-XDiS$lJ (GenBank7^t7V3>| 
^:AI0309 89) fclf 6 C £ rf><T* # £ 0 

[0 O 7 0] ( b) 'J :J** K 

±5S 0) 77 Sc -C Bl» L fc * « m <D D N A <D E9U 1ft «[ I Z 
£-3l>T* /^^K'/WtvXfAX (Applied Bi 
osystems) D N A^fSffllzJ; y , ;£5&fECDDNA 

[0 07 1] *fc. *SSHBtf>DN ACOl£*iB^]a)ftmcD 
£B#E$lJ£Stf. C(Dg0#E*»JCD5' »2 0M0) 



JBl^TfMlU ltlb(DDNAj^7>T7-tLt, E 

51 j m # 2 r a *7 * *i ^ « a e *j s » -r 4 d n a £ ^ > ^ 

U— hd: LfcPCR (polymerase chain reaction) lw 
*y. IRLfcfff©»#E«$*t4DN A£it*g 
L. *«-T4^i:A<T?#4o P C Rti^E ^- ■ 0 

fc % 2 k bkUKD^BJrtfli. TaKaRa EX Taq. TaKaRa 
LA Taq (l*r*L* SMiSttSI) ^CDit^tlD N Atf »J > 
^— " tf*JHl*fcL A PCR(Cj:y % TaqD 
N AjK'J > ^— tf £ffll*<5 PCRckU t&^ftlcigjg-r 

*^aif*, ^Sf^Hfc^^^mnr^c^ic^ y, a$ 

[007 2] C*i*£a>»#Ktfj&<=J— K"T4DG 

U/<-ifa)ffl»*7K'J^^ TE2. izmm.Lt- 

^ K*<DG iJ/<— tfSttSWL-C^ijft^H^, DG'J 

<D7K'J^^K*3-K-r*DNAIz**tL*o -0><£ 

E*U#-Sf 2 -C«^tl4^gE^J^^-r 4 D N A(7)gfl#BjT 
M-irLT. E^JS-^-1 5T'S^*v4^*E^J^*-r^D 
N A£fo\f&Z£tfT*$Z> 0 E^"J#-^1 5^«**t*ta 
SE^J^*t-^DN A I*. E*)J#^1 5-C«fe4*l4« 
SE JIJCD l~30#g|zffi=i-r£ «SE^J^ 
AfcJ:^E5li#-^1 5T*«+7^ti4^gE^JC0 2 5 8 7 
-2 6 1 6»B(zffi£f 4tt&E9J£nttMtttt£E9J 
^^^DNAi^^T-tLfePCRWU, tSSS 

[0073] =f»^ K£ LTIi. *^B^CD 

DNA0)Wr**»EM + <Dii«Lfc1 5-60l§i % 
#3:L< it 2 0-6 0Mi:(^i:E^?^t4DNA^ 
fclf5Ci:^-e*4o PCR0)^7-f7-i:LTffll>l) 
a^lcl*. (Tm) te^tf»«»3&<««fzSE*5* 

IS* PCR^>X7°7^7- 1 Lrffll^4c:(^:C0T?^ 
4-tz>X ■ *^ U7i~^ Kfc It, E*iJ#^1 1 \Z7f:-ti& 
lE^J (E^J#^- 2 CD^SE^JCO 1 4 9 6-15211 

aiz«a-r4) . ewhi 6(z^-t^se^j (e^j§ 

t4DNA, PCR^T^ft^X^-fV-tLTffl 
l>^C<!:<7)-C#^)7>^-fe>X • ^^7 1,-*=}- Ft Its 
E^JS^I 2fz^-r^SE^"J (E*iJS^2(7)iggE*iJ0) 

2284-230 sss^ffittnttttttEMicffia-r 

4) ^t4DNA, E*lJ#^f1 7[C^-T^SE?IJ (E 
5lJS-^2(7>^SE^J(7>3 2 4 4-3 2 6 8§g tffl^W 
ft**EMl3«a-r«) S*-T4 DNA^felf £Z<b:7b< 

■e#4o 

[0074] $t>ic. ^ttt»7j-«j=r^^ utj-t ko)R* 
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*tlf:t'J^^ U*^ KB«M** * 'J =T* <7 K 
^CD'J >lvXXf^S^^N 3' -P5* t^X^^-T 

t'J^^Utf K*0D 'J/P— X<fc'J >ivlXf^g 

B«(*. ^yd^U^K^tD^^UtfC-S^P 

'JzT*£ U^-^ K*0>S/ hi/>/)<C-5?Dt?-Jl/v h 
*>>t?»«**tf=*'J^5^7 KB3M*. *y=f* 

(phenoxazine-modif ied cytosine) T'fiBISFtU'-st' U =f 
U*^ KB»(** *'J=f*^ U*^ K + O'JtK-X 

Usj-^KBflH*. fc^LMi* 'J =T X £ U*^ K*<D'J * 

-x*><2' h^vi h+vu^-xr^^^t 

I*. 16, 1463 (1997)] . 
[0 0 7 5] 2. ^BJQtK'J^^ K(P«iS 

[0 0 7 6] ^WOOtKU^^KI*. ^EU^zl^-- 

* □— - >^m2js^^i u> h • -Ju h=i— >ux - >r > 
«Bia+-c*«*i±T, Ka-r4^t*<-e#4 0 ±ei. 

NA^b, IStK'JK^ Kta—K-r 

I*, DN ASiliiSPCR £^l^TB83"^~£>B§H-s IStK'J 
^^Kt^-K-rftWaKDS' *«lz|HJ&=i K> (AT 
G) 3&<f**n-r4J:5l=. -b^X^-f^-OKM-Sl* 

[0077] *fc % *»=iEi:r, *JMH0>#ij'<^ 

a ft 3 K>fctt**5lc***«*LfcDNA*B«M- 
«o KDN A y^?- Ka>tt*ftBSl=4r 

fBT*fc£ 0 gDNAiK, Sf:li4*cONASJaft 

y* m****** 

[0 07 8] Baft*.*****— BISS*** — IC 

■* mm. n«g«BBa. Susans. tt«9fBJ!&«* i«tt 



^M^tKU^^ K£3-K«DNASIs¥tS«fi 

[o 07 9] sfflg^^i^^^^^^iaaBs^ urffli^ 

*««(D#y<^f Kta-KtiDNA** 

*S§BJ(7)DNA, te¥IHSffi^J<i:y«nS*tLfc^^^- 

Ll\, ^P^-J-SBIBtiie^ 

[0 0 8 0] fOL^Z—k LTIi, pKK223-3 
[77v^A ■ / Wti^-fx^X (Amersham Bioscienc 
es) *±Sn % pSE280 M>fhPvi> (Invitrogen) 
S5SD . pKYPIO «#BBHB58-1 10600) . pKYP200 CAgric. B 
iol. Chem. , 48. 669 (1984)] s pLSA1 CAgric. Biol. 
Chem. . 53, 277 (1989)] % pGEL1 CProc. Natl. Acad. 
Sci. USA, 82, 4306 (1985)] % pBluescript II SK(-) 

[X S?— > (STRATAGENE) »S» % pTrs30 [ Esch 

erichia col i JM109/pTrS30 (FERM BP-5407) £ UB 
m . pTrs32 C Escherichia coli JM109/pTrS32 (FERM 
BP-5408) ^ySSSf] . PGHA2 [ Escherichia col i IGHA2 
(FERM BP-400) * VflB* ^8360-221091] % pGKA2 
[ Escherichia coli IGKA2 (FERM BP-6798) £tJBB« 
*#Mag60-221091] . pTerm2 (US468619K US4939094. U 
S51 60735) „ pSupex. pUB110. pTP5. pC194. pEG400 
[J. Bacteriol., 172, 2392 (1990)] . pGEX-5X-3 (7 
7vvA ■ /Wt^i>xti8) . PET14 [y /<vx 
> (Novagen) ftW fclf 6 - £ *<T* ££ 0 

[008 1] :/P^-*-<h s±aiBa*-t?«ffi 
■T4ta)-ca&*Ltfi^ft*t,fl)-et,«feL^„ Wtli*. trp 

:?P^-£- (P trp ) % _|ac^p^^^_^ p L3 fp^_ 
Pr^P^E-^-. T7^P-E-^-S|C0. 

So SfcPtrpSzoil^JS-a-fc^P^-*- (Ptrpx 
2) % tac^P^E— ^— . lacT7^'P : E— ^— % let \? 
P^-^-O^aicAaWl^lftf+a^^ttfr^P^-^ 

[0 0 8 2] 'J*V-Ae^Jtfe4i/Y^>-^ 
*V (Shine-Da I gar no) Sfi^J<tgSte=» K><h<Df!S]£jg*i 
ftSggft («ill*6- 1 8ttS) l-HBLf:^7X5 

rii. **M(DDNA(Di6si^i*iE¥»eaB^ji*iferL 

[0 0 8 3] ft^fflflSit LTli. xvx'JtTl, -b^ 

mm\zm?&m±m. B*tf. Escherichia coli XL1-B 
lue^ Escherichia col i XL2-Blue % Escherichia col i D 
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HK Escherichia col i MC1000. Escherichia col i KY32 
Escher ichia col i W1485. Escher ichia col i JM10 
9 % Escher ichia col i HB101 „ Escher ichia col i No. 4 
9 % Escherichia col i W3110. Escherichia col i 6I69 
8. Escher ichia col i TBK Serratia f icar ia . Serrati 
a font i co I a . Serratia I iquefaciens , Serratia marce 
scens , Baci 1 1 us subti I is . Baci 1 1 us amylol iquefacie 
ns % Brevibacter ium ammon i agenes , Brevibacter ium Jm 
mar ioph i I urn ATCC14068 % Brevibacter i urn saccharolyti 
cum ATCC14066. Brevibacter ium f lavum ATCC14067. Br 
evibacter ium lactofermentum ATCC13869. Corynebacte 
r ium glutamicum ATCC13032. Corynebacter ium glutami 
cum ATCC13869. Corynebacter ium acetoacidophi ium AT 
CC13870\ Microbacter ium amnion i aph i I urn ATCC15354, P 
seudomonas put i da „ Pseudomonas sp. D-0110H£ felf 

[0 0 8 4] «»^9$-(DiA»at uri*. ± 

;£ CProc. Natl. Acad. Sci. USA, 69, 2110 (197 
2)] . ^Ph^XhH («BBBB63-2483942) . *fcli 
Gene, 17. 107 (1982) -*>Mol . Gen. Genet., 168, 111 
(1979) (zEIOMVt fc»f * - t *<r#*. 

[oo8 5] mm£m±mffotLTmi*z>m&izi* % % 

m^ZZ-tLX. m*-l£. YEP13 (ATCC37115) % YEp2 
4 (ATCC37051) % YCp50 (ATCC37419) . pHS19. pHS15^| 

Xf&^lX* £ £ % &*U£ 1 <£> £ ffl 1>T * 

j:<. ^+v— x*-^— tf«(D»«sa>ae^- 

(D^P^E-* — % PH05^P^E— £ — „ PGK^P^E — £ 

GAP^P^E-*-, ADH^p^E-*-. gal 1^P^E 
— £ — . gal lO^P^E— - — . t— h*>3 vVfti)*'} 
=f- K^P^E— . MFarlz/p^E— £ — % CUP 1^P^E— 

[0 0 8 6] m±fflti&£ LTIi. Saccharomyces M, Sch 
izosaccharomyces flL Kluyveromyces fiL Tr ichosporon 
IL Schwann iomyces JIL Pichia iL CajididaJlill-S"^ 

#J*J£. Saccharomyces cerevis iae . Schizo 
saccharomyces pombe % Kluyveromyces lactis . Tr ichos 
poron pul lulans ^ Schwann iomyces a Muvius , Candidau 
til \s m&$>lf%Ztt)<V2Z> a 

[0087] mm**!? z-omAJsmtLxit. mm 
{zona £»A-r ^sa-efewii^titffli^ ^ttf 

0iJxl£. xu^ hP/Kb-va^i [Methods En 
zymol., m 182 (1990)] . 77iP^XHJ [Pro 
c. Natl. Acad. Sci. USA, 75, 1929 (1978)] . fti>j 
5^A;£ [J. Bacteriol.. 153, 163 (1983)] . Proc. 
Natl. Acad. Sci. USA. 75, 1929 (1978) lEttO)^^^ 

[0 0 8 8] »fc«S£S±,!:LTm*S»£lcr* % 



a^$-tLT, fiO^tf. pcDNA3.1(+) W>fhD 
vi>lia) . pcDNA3. 1/HygroH (Otf hP vx> 
ttSS) . PAGE107 [<ftH8¥3-2 2. Cytotechnology, 
3, 133 (1990)] % pAS3-3 (»H¥2-2 2 7 07 
5) . pCDM8 [Nature. 329. 840 (1987)] . pREP4 (>f 
>lf hPvi>aS!) . pAGE103 [J. Biochem. . 101, 1 
307 (1987)] % pAGE210^^felf &ZttfX£Z> 0 
[0 0 8 9] 7fn=E:-$-tLXl*. W>®ifflfetpx&m 

+M h> # nO-OU* (CM V) (D I E (immediate ea 
rly) itfE^CD^P^E — % S V 4 OCDtiimzfo*: — 

*— . u kpo^ouxcd^p^e— * — . y*n^3j-*-r 

>^P^E— £ — % t-hv/rv^P^- SRor 
^P^E-^-^^felf^^ch^T^^o thCM 
VCD I Eifi<5^(&X>/\>^— £:?P^ — £ — <h;#|zffl 

[0090] iiiiStLtli, t h0>*fflflSTfc£:J--7 
(Namalwa) SffiHS, 1^U£>&BH&T*fc£ C O S - 1 jffl 
AS (AT CCf^- C R L - 1 6 5 0) , — — X 

• y\AX£— (DSffllfeTffc&C HOiflS, HBT5 6 3 7 
(^63836 3-2 9 9) ***lf«di:36<-e#« 0 Mfc 

IC D N A &m?<-f m&Vfotlit L^tit fflt^ Z <h 
r*^. ^J^li. xu^7 hP/Kb-v3>;i [Cytotechno 
logy. 3. 133 (1990)] . «J>^^^v^A}* («B8^ 
2-227075) % 'J x 0 v 3 [Proc. Nat 

1. Acad. Sci. USA. 84. 7413 (1987)] % Virology, 5 

2. 456 (1973)fzE«0)*a**ftCf*C^:^-C#4 o 

[0091] B&mf&zmz.t Lxmi^m^izit.. m 

/<-<^-Pv— s Baculovirus Expression Vectors, A La 
boratory Manual, W. H. Freeman and Company, New Yo 
rk (1992). Bio/Techno I ogy(N. Y. ) , 6. 47 (1988)Hlz 

[0092] fin*,. «**ae^»A'<* 

— £LT(£. PVL1392. pVL1393, pB I ueBac 1 1 I 

(*W>fhPyi>1±i) ^^feifi>c<t*<-e# 

o 

[0 09 3] /^aQ^^iltlt W^li. StiS 

( Autographa ca I ifornica nuclear polyhedrosis viru 
s)m&mi^&Z ttfVZ&o &&MffotLXl*. Spodop 
tera frugiperda (DgpmaBBSrfe^Sf9, Sf21 [^izBacu 
lovirus Expression Vectors, A Laboratory Manual, 
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W. H. Freeman and Company, New York (1992)] . Trie 
hoplusia ni(ftgPJjl$fflJiaT*fc£High 5 (>f>t'hoyi 

[0 0 9 4] fflM^O^;ux£HSir*fcA<D. &<km 

A;£ (ffl¥2-2 27 07 5) „ 'J^i^va^ 
[Proc. Natl. Acad. Sci. USA, 84. 7413 (1987)] « 

[oo9 5] zrn^-$-t Lxit. mmmm^x^m 

X$&^<DX&tlltl^tl<Dl><D£m^Xi,&< . 

I*. i3 'J y=?D — ^-tfV^O-OUX(D3 5 S ^P^E — $ 

So 

[0 0 9 6] H»***4^a>»A*afcLTI*. fflfe 

SiBSiw d n a *wA-r**a-t?fcttiiL^-r*ttifflL^4 z 

ttfX$. mz.lt. rJfP/WfUW ( Agrobacter iu 
m) (ttMBB 59-1 40885. ftBflRB 6 0-7 00 
8 0. WO 9 4X00977) . XU^7 hP7^U — V3 
>;£ (^^BS6 O -2 5 1 8 8 7) % t" £ ;U#> 
(ilfi^tt) (^2 60 6 8 5 6, ft 

5^2 5 1 7 8 1 3) »*fclf «Zi:]&<-e#* 0 

[0097] ae?£«AL^«[fta>«a^»*iL v 

So *fc* SeT*ALfeM4Mli«VI»fls«tf«c& 

I*. ^^Q(D*?i [Am. J. .Clin. Nutr. . 63, 639S (199 
6). Am. J. Clin. Nutr., 63, 627S (1996). Bio/Techno 
logy (N. Y. ) , 9, 830 (1991)] ic^CT. 

[0098] ^p^-tLtit »*-c?i6a-e*4 

j8*-tf-f >:?p^E-*-. tf^h^P^'J^ 
Jh,Ti*ft»**i=ipi:T\ 

[0099] mm. mmbib* uiitfctttiNi 



[0 10 0] *^0^(7>ff^H$E^<*^i&lfelc^S-rs^;i 
**tM*»*»(Djl«^1llt«±fc LrH&tifcMIs 

[0101] Ltlt iiltc^^i^bLi 

4ta>-efe*Lfi«fe< % y*;u=i— x. I — x. x>- 
p— x. z*tf>****r*««. ^>^>£>£im*^> 

^>a*#»*»a>Bt*ft«i. mm. ^oet>i$o 
*ffli^4^t3&<-c?#4o a*asi:Lri*, t>^xt\ 

A. 'J >B7 AWMBt, L < li*li©7 

h>. I^X^X. gf^X^X. =1— >Xf- . 

S o 

[0 10 2] iM^LTli, U »J^A, 
'J>tt*3R-* 'J OA. 'J>l7^y^A, »»7y 

**** «att«$fettaeff9«iin¥tt««a)»ftnft 
ftTVnoo «*asr*i 5-4 o°ca<j:< . ig#B#r B i 

I*. att 1 6B$F B 1~7 Bftfj-CfcSo t£#^£> p HI* 3. 
0-9. 0lz«#-r4^£A<»*Ll* o pH<7>BSfd\ 

oa. t >=E-rmimi^x y ir5 . 

[0 10 3] ^fc. ttgcp&SI^J&X?* 7>ey'J > 
h^-tr-f^ U V^COfci^felM^tSlfelC^jtjnL-Ctcfc 
^P^-^-<t LT§|^tt<O^P ; E-^-^ffll^^ 

■e»IME»Lfcl»±«Bt*»-r*t#i=i*-f v^p t°;u 

-D-^^-^f^^ h t7/V K«*. trp^P^E— 

[0 10 4] Kitt»ni$S±&Lr*&tL/i:»fltlSfll(* 
££#-r S JSifi t LTIi. -|&lc{£ffl2;hTl^RPM 
I 1 6 4 0tgife [J. A. M. A., 199, 519 (1967)] . >T 
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—9)V (Eagle) OMEMM [Science, V22, 501 (19 
52)] . ^7 3»tMEMigife [Virology, 8, 396 
(1959)] . 1 9 9tgtfe [Proc. Soc. Exp. Biol. Med., 
73, 1 (1950)] *fcl*C*i&*»lc^||6JIEjfiiat*SaMiO 

[0 10 5] MpH6-8, 30-40°C, 

5%C02#^TH(D^#TT* 1 -7 BfpWdo Sfc. 

*«S«**»l=S6aLrt,«fet^o S&*fflHS£?I±<!: LT 
»6*Lfc»ll(lB«i**i»«-r**i6i:Lrtt. -(ttlc« 
fflS*LrL^4TNM-FH»* [Cell Culture, Academic Pre 
ss, 457-460 (1979)] . Sf-900 II SFMigife (>f>b: h 
Pvx^iS) % ExCell400. ExCell405 [l,\?Mxfc JRH 
/\Vt^i>v-X (JRH Biosciences) ttS] . 9 
U— X (Grace) <D-f >-fe£ btetfe [Nature, J95, 788 
(1962)] *£ffll*4CfcA<7?#4o 

[0 10 6] iiffip H 6-7. 25-3 0°Cf 

0)*#TT% 1~5B»Ht9. *fc, 

tit, *fea««a>«ife^mc»fl:d«Ttt*-r« 

tfe. *«7-f h (White) JSt6 % ^fclicn^tgJfelz^-— + 

H£*ii>4c<hA<-c£4o 

[0 10 7] »Ili, iS^pH5-9. 2 0-4 0°CO 
ittTt3-60 BIHHt3. 

fey, *^(D/-k u Ksa- k-t -sdn a$&^ 

[0108] ae^ns^irLrtt, it«*aian 

tun*. »±«mfirtf=4*si4-**a, s±«i»*h:: 
*a#fcy. «jii^4S±*BBS*\ ^s^-y-^^u^^ 

^KO>«it*Jt^*Ci:lc«fcy. »»a««Rt4-i 

[0 10 9] *IBM(D7K'J^^ KA<fi±«lfirt&4l* 

;£ [J. Biol. Chem. , 264, 17619 (1989)] , PObO 

[Proc. Natl. Acad. Sci. USA, 86, 8227 (198 
9). Genes Develop.. 4, 1288 (1990)] . £fcttttlR¥ 



5-336963. WO 9 4/2 30 2 1 ^IZ|5t£CD^ 

[0110] bp*, % ise^jaft^KDfajfflut, *n 
y. *»«o>#'j'<^ Kt«±Mni:mni=»» 

*t4Ct/l«T?*4. *fc. fii¥2-2 2 7 07 5|: 

[0 1 1 1] ±K<D£*3y. **W0>7K , J'<^ K*=J 
- 4 D N A £ «*&^f£«Jfc xi*** * 

4«&£feu E&^*fflfla. fc4iMittMn*xo>jMNEa 
££f£gf§£-e-. ttttxuBcfeyttyBu^^KssK-r 

4 o 

[0112] &B*mA\~t-mto-£tz\*mm<D 

ttnM(*«feWIMflf»J:yK7KU 
*^KMMtf-4Cfcf=J:y % »*'J^^K*«a 

[0 113] lft^fel^i»:^ffll^T^:^aJO7t^ 0 y K* 
Sjg-t4*&£ LTIt fl?l(£4**l<D£j& [Am. J. CM 
n. Nutr., 63. 639S (1996). Am. J. Clin. Nutr. . 63, 

62 7S (1996). Bio/Technology (N. Y. ) , 9, 830 (199 
1)] fz*i:Tae^*»ALTitdtLfc»«*lc**M 

DNA$9ALf: h7>Xvi-7^ft hH«g£flW 
U »*y<^K*IMMfc*fz±l« KM 

tt+«fcyK?K , j'<^K*a»*r4ci:i=«fey. »#u 
*^KM»-r4^ KiMii+a>£i» ■ « 

«i§fiJr£ LTl*. «x.tf. KMttosju* (WMHB63 
-3 09 1 9 2) . IPIS£&(f4c<h*<-e#4o u©B 

\^m^z>ti%yn=E-*-t Lx\t % M«i-c*a-e*4 

tO)-efc*ttfl^rtLt,fflL^4Ci:*<-C#43&<. 
fLI«lB»«Jltt<E^a^-5i--efc4flf*4f-r >^p* 

^t^alzffll^^)tl4o 

[0 114] ffi^feI{ii*£ffit^r*^0^(7)7^^ o y k* 
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4**0(7) Cttt>ift«. 20 (1994). ttttttS. 21 (199 
5). Trends Biotechnol., 15, 45 (1997)] lzmCX%z 
igL. RjK'J^^ K$tttt«4>l:£rt • I***, tt 

(3. **WO)DNA$fflL^^> ■ e hP (jn vitro ) 

y. A*fc(ilM0)mRN A^bgK^'J 

tt*a>T?*Jfll*4C£tf"C#4o ft«M«:MllBnmR9R 
<tLT. ^*<0ffltt^lf[lJ*»»& (rabbit re 

ticulocyte lysate) -P'hXBMAlilX (wheat germ lysa 
te)*fflL^fc*<Pif36<*(f6*i4 0 O • bfhPK¥- 
■MR*l*#ttJb*&*^ hjMRSBSJh/Cfcy* rfJi^cT)^^ 

WotL^o flTBR*^ h<tLT#J*_l£. In Vitro Exp 
ress TM Translation Kit (X* ^£ is— >ttSl) A<fclf 

[J. Biomol. NMR, 6, 129 (1995). Science, 242, 116 
2 (1988). J. Biochem. , 110. 166 (1991)] lzm£tz<<( 

4o 

[0 1 1 6] *3BW(D»lll£»»l=<*:y«***iy=7K»J 

*^*K*MW»iMM-4fc»r=i*. m^<Dmm<Dmmm 
simzmi^zzt *<t# 4o «ixi<*«wa)*y^^5 i 

BM**ib#Blcj:yniRL* *S«ffi«lc(fA/S 
B*tttt»«L 7>h^OU> 

Tt^^-r-tF-. sju»i=*y«*«*L. * 
i=j=y»&*i4±**&. &«<oR*<Dm»*g»&. in 

*k »Sc*l::<*:4tt*r&. JK%%. 4ftt;8 

«l=«fc4a:«9L VIf;[/7 5/IfJl/ (DEAE) - 
-fe^TP-X. DIAION HPA-75 (Elib^) f(DL/ 
5?>*fflt^fcMI-f*>K»^PThy^7-r-3». S- 
-tr^rn— X (Sepharose) FF (77v-vA-/Wt 
i^x>x*±£S) Sf<D\s*J^£mi*tzim-^&&* a 
~? ^<?=77 << — a* 3?^jHz^t p— x. :7x~;u-fe:7 
TP— x«<DUi;:/£m\fci*7ktt* p^ Hf^^-f — 

[0117] ^ KA<ffltertrc^»i»$ 

fl2J*LT*SlLfc»*li % f^t$l3$fflflS*H]J|X^. W# 
L. 5Bi|>»Ji*fr3ci:lc«fey. ftmW&k It* »J ^ 



-To MBftatt. ±«EtH*a>*iiii»aicj:ytt*y 

[0 118] MMO*^^ h\ fciLMiRTKU^ 

^ Kfc»«a>»io*ttfc7Ky^^ K«4>B*{*4<ii 
fc4iM*»# v<zfT Ka>st«M**i5iJiR-r* z t *<t# 
«ty«3i-r«^ticj:y*»±3i*»»L. mt$m±m 

±EtH«(D»IHII«aSffl^4Zfclz < *:y. « 

[0 119] COcfcaicLTftWi+L^TK'J^^ Ki 
LT. «xtf. EM#*1 ti^WTS/ 8£Ifi^J£*r 
■*-4# l J'<^K*fclf4cfc*<-c#4o **w 

2jjM*=ju&) . tBocS ( t -^;u^-*i/*;U/t?=.;u 

*fc. 7 K/<>X h ■ ^rAf (Advanced ChemTec 
h) tt. 7-2^4 K ■ /NVti/XfAX (Applied Biosy 
stems) tt. AM^Hr**)"*?? K**ltfWLt 

[0 12 0] lU±<Dcfc5lwLT»t>*Lf=7K'J^^ KA< 
DG iJ/<— t?a&tt**LTLx4Ci:l*. 14c»»LfcX 
^TP-OUfclBtO [14c] Xf7P^^DG^SI(C 
LfcRWB CJ. Biochem. 125, 1077 (1999)] a>^S(=<fe 
yffl^4Ci:^t?^4o 

[0121] 3. £gfeggg7KU^gg KgBB^flttt 
K©-S<D7 5 / KE^ij ^ t § ^ K*tt«£ Lt 

fflu4z<t(cj:y % /Ky^p-^-^fcti*. ^y->p-^ 

;utt{*»* **Wa>7KU'<^KSB«-r4tt{**ft« 
^-4C<tA<T*#4o 

[0122] d ) tK'J ;btti*a>fMI 

K0>»««»* *4tM***W0)# , J'<^ 

ffliv ■Mui=a*-r4-i:i=<ky*«wfl!># , j'<^ k 

4o 

[0 12 3] e-^-r4iD^<t LT. -v^. 
h. V^7X. /\AX*-**fflL^4Cfc*<-e*4. ISta 

isa>a*afi»i*iEafcy 50-1 00 u g#£L 

|- . ^y7-> (keyhole limpet haemocyan 
in; IMT. KLH<hB§-f 0 ) mpyP?'J>»(Dt 
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[0 1 2 4] SfitUCDg^-li. 1 SB 1 ~2 

«Pb1*>#iz3- 1 o@fT a 0 3-7 a mcig 

t^CiSBIM^ii CKXftftaHSft (ELI SA 
;£) : E^SBCTJ (1976*) % Antibodies-A Laborator 
y Manual, Cold Spring Harbor Laboratory (1988)] ^ 

[01 25] ft&icm^ttJiizttu *a>Mmffi^» 

LfclEfc h«l*LH«BJ:UJflLai«ML. R 

SfrAflL 4 0-5 0%fi&^flS5^7 7 > z E-^A|Z e fc^^ 
#K JiZf 'J JUg£2fcI& [Antibodies, A Laboratory manua 
I, Cold SpringHarbor Laboratory (1988)] „ ^t-liD 

[0 12 6] (2) ^ $P-*Ma{*0>f*» 

(a) tin*&£_iMffe<Dmm 

[0 12 7] ttftftflE£3FL*:7? MciSIB1*«*fk» 
»#Lfc»3.~7 B@l^ J#ftS£ffi£ijl*-£ 0 K»K^M 
EMJS* + 'e«WfL. bf>-fe*;/ h"CI5CU 1. 200 
r pm-eStflMiMMtLfcfc. ±>«£^T£ 0 *&*t 

fe££JKB#0>miBn£ h 'jx-^tr^-OASfS 

( P H7. 6 5) T?1 ~2#fc1fflHL^lfo*£»SLfc 
[0 12 8] (b) #MS$fflfla<7)iaK 

«MbfflflS£<$ffl-r£ 0 Willi. 8 -r^^7->iHtt^ 
OX (BALB/ci*) #MHSfflfl&^*P3-X63Ag8-U1 CCurr. 
Topics. Microbiol. Immunol., 81, 1 (1978). Eur. J. 

Immunol., 6,511 (1976)] , SP2/0-Ag14 [Nature, 27 
6. 269 (1978)] % P3-X63-Ag8653 [J. Immunol., _I23, 
1548 (1979)] . P3-X63-Ag8 [Nature, 256, 495 (197 
5)] mZmi^&Zt tfVZ&o Ztit><Dmfe&\*. 8- 
7+f<?7->t%i& [RPM I 1 6 4 Ot^tfelC^U^ S > 

(1. 5mmo I / I ) % 

(5X1 0"5 mo I / I ) , >f i>> ( 1 O v g 

/m I ) fccfctX*fl&lSJftl;t (CS LttSL 10%) £JjQ 

( 1 5 ^ g/m i ) ^jtaxfcigtft] -e*ft-ra 

«MfiH«a>3-4BlK»ZiE«l&46rl*«L. BftlC 



figi$fflfl&£ 2 x 1 o7flfel±m*4. ] 
[0 12 9] (c) 7\>f 3?'J K— V<Df*S 
(a) T>tt«LfeSif»jft±ian& (b) ^ft»Lfc#« 
BttlfiSMEMJ»*6*fcttPBS CJ^B-th'J^ 
1 . 8 3 g. 'J U^AO. 2 1 g, ft£7. 6 

5 g % 1 'J V hJU. p H 7 . 2) T'cfc U 

sbr&»*<. : ®mmmf&=s~ 1 o : 1 ic 

fc4cfc?S*U 1 2 O O r P mT*5^rp1S^SlLf- 

[0130] »f>ttfca:«iE#(DiBB8a»*cfc<rscL. 
KfflflSgM^ «#Lfc*><*. 37°cr*. 1 o8»*i± 
•BBSfcfcy. 7Kux^L/>^^-r=i— 1 000 (P 

EG-1 000) 2 g, MEMtgtfe2m I 
JUX;U**:>KO. 7m I £;1<£L*:;§;$£0. 2-1 
mlj£2jQL. $ t>lC1 -2#Fa1§ICMEMigtfe1 -2 m 
I *»lHl*AD-r^o 

[0131] mi]Q'&, MEMJ6**ftl7LT±a35<5 Om 
I (Ctt*c*:5l=IB»-r*o KHHIS^ 9 00 r p mT? 5 

AS*. *§Wcl$CLfct, >XtX 7 M 
*K «eaiL-CH)4^MCHAT»t6 CjEttiSttlcfcTtf* 
( 1 0"4mo l/l) , f5v> (1. 5X1 
0"5mo I / I ) fccfc^TSy 'J > (4X1 0"7 m 
o I / I ) fciSife] 1 O O m I *|Cffi;S?" & 0 

[0 13 2] I£Si§;$£9 6 0iMggffl^U- HC 1 
0 0/i I /^ijl/f O^/IL, 5%C02^f>^i^- 

3 7°CTJ7-1 4BfH]ig§<r*o «« 
-b;t(0-gp$<l: y 7 I/^tf-x-f-fX [Antibodies, A La 
boratorymanual, Cold Spring Harbor Laboratory, Cha 

pter 14 0988)] m\~^*ftx^z>mm&«Lmmt\~ 

[0 13 3] BXftftB£ft0)Jlttfl4:LT« ia-F<7>7^ 
o> (d) -e»6*L«fllHStf*t»-«(*i:LrfiJi:* 

it. S&lcK-ta(*tL-ce^>. <t¥ft%m 

[0134] R/\-r 3fy K-7$fflL^t, H»ftwaic 
j:y^p-->y^ 2iniiyiiL ciejb(*. HTt^tfe 

(HAT & 7 5 / ^ f U > $»L^:»«l) . 2 @ 

Hf4. IE^tgite^fi6ffl-ri,] . »SLr»L^tS(*«0)B 

/\-r ^y K-^»<t Lti«t^, 
(d) ^a-^;utate<BiS§S 
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y*)X5>&im [2, 6, 10, 1 4-f h7>fM 
>£^*r> (Pristane) 0. 5 m I £|fiKrtg:-5- L. 2 
»Hfl»-r€0 Lfc8- 1 0S*a>"7^X*fcl*X — K 

-7^xic % ( c ) -eftWLfc**^* 1 ;^^ K^y 

£p-^;Ufix#g£/W:?U K-^SiflS5~2 0x10 
[0 13 5] Ktt**^kLfc-7^x^t>tt*^Sl»L. 

3 0 00 r pm-C5»Bl5ai|>#lltLrH^#*»*-r 

-<t^r*#4o tfc{*<Di*-:7*5xa)ftSi*. v^x^y 
^p-^-juts«*-r h*fci*^^ h^/^p 

KSIi. P- 'J lM±280nm-C<DQ&3fcJ£«fc U Sffi 

tllo 

[0 13 6] 4. *»W(PCift<Pfi|ffl 

/<-*>v>*. fix. ml em*** w?t 
«&. mm. 7^3— ;utt#ft*a>* 

fi. ft** BKI, £#et£®<b 

ft. «ttl!SS5'J^v^ ft*. &fttt*B§&. IBM 
ftS. 'OBSaS. HisS^. igifiiEE. Pitt. ff 

4**0)»Wrlzfi|ffl-r*^i:A<-C?**o *fc* 1^^*^ 

[0137] ftft*»ic*fflfc«fetfxx-r*»atLr 

I*. RXftftitS (E L I S as*) . 

MttMMIMttttl (R i A) % MitttfiS^ 
*ft«BHS§fir&&. ^xX*>^P^T"-r>ya. h*7h 
?P*;f*f>ya, ft£>:£l$;£. K-f 7fELls 
Att [#2P->St{«H*v-iT;u (ISiStt-*-<x> 
t^o» (1987). gt£lb¥JMMM5. ft££<b 
(KSHb^A) (1986)] mtf&\fi>frZ>o 

[0138] a*tsftai:tt. **wo># , j'<^Kt 

$b(I7;i/tUv>-f Vftv7^-h (FITC) 
[0 13 9] KXftAflCft (ELI SA$) IS 



[0 14 0] jfcttttMtftKftftttttft (R I A) fc 
W<Dmi*Z&fcZi*:. 3&£lMtftfttt£ftLfctt7'> 

!^6m&£SJS£-fe>\ jfblCFITCfti:©*** 
H. ^**5/4f— If. e**>ft£(D»*«ft*ftL 
frfitV^XI gGtt(*fc4LMi-KOBf)t*JEJe*14-fc 

[0141] ^ix^^p«>f0^i:lt KtK'J 

i*fflBafc4iMiMA«fflB&*fci±fflaa>«ai»*s d s - 

*'J7^ 'J^7 5 K?JUXft»M CAntibodies- A Labo 
ratory Manual, Cold SpringHarbor Laboratory. (198 
8) ] X^iLfci, BtWPVDFifciLMi-h 

izf i Tcft^oim ^^i/^-if. 

>ftifa)»*«HI*JfiLfcta-7^X I gGtt*fc«lW± 
[0 14 2] h^P'y-T'-f vyflsfcl*. IStKU^^ 

-if. etf^^gisiaif:^ox i gcs 

[0 14 3] ftSE3fcR»fcl*. ^WOD^U^^K* 

aiB&rtfc*LMi«Biianici8aLf=a*ift. n«9toflaft« 

[0 14 4] KVvfEL I S ASfetli. *^b^o 
# U ^< ^ K **»Wc»M- *fc ^ u 

^;u^-^r > y--tf ^ tf ti- ^ > « t'ommvmm l fc*^ 
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l*ttfltBBtftt*<Kft4) ££J£2t!:. BBBftl^tti: 
*:J5JE£fT?:£;£-e&4o 
[0 14 5] (2) BBrtecfctfJ&flE^eDMffl 

a>BS»a>«fl:&&tfi::BSLTi*4tttf y k<d 
ttBttbStttUU /*-*>y>^ 
MS. BBBB, 7'J77tftSi, DgtS. iSft. 

aBtfBlllLTl*4Mfe4lM*. fRM^HM. 

bbb* mmm. &%&mt&. BttBB'j*-*^ 

BrtilE. mot. ft&^S, SttHA9o>*«na)7K 

'J*^ K<Z)£B§a<S^LT^4£Ba>l£»T£ff 5 C 
[0 14 6] tt#U*:/?KaaaB*>B*Kft:£ftlil 
BBS* (ELI SAft) . ttttttBK«Bfttttt(*& 

( r i a ) % ft««aa*fe^^ftfiaBBa*feii. ^xx 
at»SL ^>K-<^fELisA^A<fcifbHi)o ± 

B*aiZcfc4B»l::flM-4tt{*£ Lttt, * 

/<-*>v>*. Btt#Bft« A*. BS % EM 
B. ^'J^r-HSffffi* B*« BBB* £S§ 

tt«bft« BttBB'J*-^ bb« s 
astasia. «a« ionas« sax* bjale. mut, 
<mr*b. a*. BEiS. 7j^-;nsst, bisbb 
*»M©*y*^*Ka>»«*B*«#3*Bfl!>B« 

J:UM»LfclML JfliB. Kt*. B. B»«0>±{* 

[0147] ft«*w^ttas-r-&*}4t lti*. *7>r* 

T?*«gi(D7tfy KtSJ6r4ft{*a>3%xe h- 

^tm^ummco^y <? o-i-frfctezmi^tz-v^ k 
^•vfELisAii 1 2 5 i «0>ttA*i±H&t*-c«tt 

Lfc*«Wa>*y^^ KfcsMWkDtf'J'*:^ K*B 

[oi4 8] **wo)7K'j^^ Ka>BHfta>st<b*# 



J3«fctfB«Ba>tt#'J'<^ KCDBSU^KOttB** 

^fttfc&U £*4£<DBRU'<;ua>ttBl::A4A**B'< 
4c£fcJ:yB»r£fT5o /<— *>V> 

mm. EttntB* 7'j77ttt»fi, usm. 

ififi. HESS. TJUa — ;U«c#S^<D**^0)7tC'JK^ 

Ka>BBB*tBfcLTii4£Ba**r** 
»i*u^u<D»«-efc*ifi. l££S-efc4£:I£BJT-f 4- 
«4«»H«. B*K Bttl, ttBBB. £S§ 
ttffi<b£. BfflWtt'J nm. ftfittABtt. a 

Bft££S. frffiSB* BBSS. BjAlE. ngRt. 

LTl***BO>B*l*, B**£yt»1El*l''<JUa>*B 

[0 14 9] *B«fl>#y<:/* Ktt. ±»MT?*«ft 

£Bffcffl***4£*x£ftTi*4*>:*-try -f km 
ebbs* 7'j77t«ss, uka. mm. 

[O i 5 0] *«^ft»0W^DG >J/<— tfOBtt 
3L EBB*. 7'j77t«Sfi, BA. Bft« 

*ijffl-T4ctA<-e#4o 

[0151] 5. *3gBj(P7tf ' jK^f K^g-T4B«I 
<PB»a 

£ 1 4 <fccD B8I ^ O -f vux k 0 $ -<Z>iBS!SS Ic o L ^ r 
i£^4o 

[0 1 5 2] *^§BJ(7)7tx 0 'JK^ K£a-Kt«DNA 

(bit, «^.tft kdg 'j/^-tfTt^pyae^Dss^ 
icDNA^tti:, *Bf=iti:r* BtKu^^k* 
=i- K-r4»#*#t?a^*fi*a>DN ABfr*BK-r 
4o ^Icdna, $>4L>(iiSDN Amn^o-cj^x 

[0 15 3] RN A^7><;UX^^^— <30«-&IZli % t h 

dg ift^p^ae^stac dn Ai=nnft 

c RNA, gL< ttttTK'J^^ Kt3- K-r*»#t 
$bii&fi S 0) D N A BrfrlcftHft R N A Bit ^18^ 

l. ^ttt>^. ^-r;ux^^ ^— p^c^^p^— ^— cot 
Bi=»Ar*ci:i=*y. )Sfl}s^o^;ux^ig/«-r4o 

*<D-*«SB«-r4o «*tf. Uhn^^^X^^ 
-OBftl*. t^aiiffi^t^RNAj, -ir^^Y^ 
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[0 15 4] R««*'i>-OUX'<$*--£ % 

K2 9 3*fflfl&. -?^XHiiiifSfflB&N I H 3 T3ft^l 

g<hLT(3\ br-PO^;UX'<^$--(Di§^(i^XL/ 
hP0>f ;UX£*<Dgag. pok envfc:<!:tf>g£ff;b<. b 
V^O-Ol'X'^S-CDii^tet hM^i^>f^4 
*<£>gag. pok env, vpr % vpu. vif. tat. rev. neffe 

^JUXi3fc(DE1A'E1B&^a)^Gifrf)<, TtVBS^'W 
;UX<^li^(iRep (p5. p19, p40) . Vp (Cap) tl£<nm 
GHA<. *>^>r ^-OUX^ii^liNP. P/C, L M. F. 
H N ft £ (7> M £ R t < fe I f * *i 3 0 
[0 15 5] ;UXK^$-£ LTf*JifB/^^— v 

^**E(DDN A^ls^SSfiW^n^--*— 

TfiMFG [Proc. Natl. Acad. Sci. USA, 92, 6733 (199 
5)] . pBabePuro [Nucleic Acids Res., 18, 3587 (199 
0)] , LL-CG. CL-CG. CS-CG. CLG [Journal of Virolog 
y, 72, 8150 (1998)] . pAdexl [Nucleic Acids Res., 
23, 3816 (1995)] mtfmi^Z>tl& 0 zra=E-$-±L 

Tit. t na«*-e*«-e#4ta>-efc*ttft^r*itiffl 

l^&ZttfV£. #J*J£, t hCMV(D I E 3§{z;T-0) ~J 
— . SV4O0{Dl^P : E-^- UhP^-f 
;UX(7>^P^E — $ — % ^ $ P^**^ ^P^E — * — % 
t - Kv a ^^ISl^P'E-^-, SRa^P^E— ^ 
— ^£&if£;i<t*<-T?£&o t hCMVOI EI 

[0156] i\v*r— V>vmf&^<Dfo&7L^4 vux^ 
$*-<d«a&£lti** y>Ba;u$/*A» 

(teBB 5 ? 1 2-2 2 7 07 5) . U TfO x ^ v a [Pr 
oc.Natl. Acad. Sci. USA, 84, 7413 (1987)] «£felf 

[0 15 7] 6. frflSMP/tfy*^ K£u- Kf6D 

NA(DM^fe^mti)^ 

*^(DDNA, ISDN A<7)S5#Urtf\ £*:lii£DNA 

-So ISDN A|:S*f-5mRN ACDfg&^b£& 

&1-Z>ZttjT*£Z> 0 lUTIC^SSBJCDDN A. iDNA 
CD^^KtK-. £*rli!£DN Ai*(Dt'j3 3?^ K 
£ffllvC\ *^^CDtK'J^^ K$3-KtSDN A£ 



[oi 5 8] mm?5 : ,£\zmi^txz>DN At urii. m 
*{£mmm^2vm£H&i&g>wzm£m+z>DN a. s 

3&^#&*L4ffl»K>t. ISDN A **0>3j- 'J 

£ d n a (ommmvm o n a iz 4 *-r £ m r n a <d&& 

*fc*l*Hrr***i:LTI*. M*\£ (1) 

h;£ (2) > • -^-T^j. (jn situ ) /n^^'J^ 
-f-tf— va>3L (3) ^IMPCR,! (4) f^7 

U>V-V;U - /W^'J^V-tr — i>a>&. (5) DNA 
=?V?M. (6) 'jTfC^^ L/7- tf«tt7^-fe-T?i>S:<i: 

[0 15 9] ±IB^;i(zJ:i,^«T[c^-r^«|»:<t LT 

#4. (3) lz|SttLfc^JM£«M*A^Sft»LfcDNA. 
mRN A&£lM*±RN A*<J^£>*l£o ggm R 

NAfc^^iRNA^S^RNAtfiitljo 

4o 

[0 16 0] ✓ — tfV^Py hj^TMi. J£<*Eia*RN A 
<*lCfe^L. **MO)DNAcfeyHaSILfc«HI^P — 
^tt\ *^M'J^^K^3-Ktl>DNAa)m 
"J. ^B^C7)7tf K?3- K-T^DN ACDmRN 

tt*s*RN A*a>**wa)7Ky ks=i- K-r^> 

D N A0m R N A W ^ 'J V K*»fiR-T **f* 
-f^'J y-THf-S/a >^^l/(w*;fxflliax h y >v 

^^tl^>*<. #>J^.^. O. 7-1. Omo I / I 0)i&it 
th'J^A^T, 6 5°CT?/\^^y 2V-tf-V3>£ 
^T^f-^. O. 1 -2<g;BSCDS S C*»£ffliv 6 5 

[0161] y-if>^p*v ha£fcfflix*«a^p-^ 

I*. 4*fcKD*}£(-^ . h^>X U-v 3 

y=f5?^ u*^Kic»ya*i±*c:i:r-H»-e*4. m 

^DNAO)mRNA^II^t^Ci:^b, 
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*-<tT. **M<DjK'J^^ KSu-Kt^DNAO) 
m R N A <D « ag £ <b £ ft] £ C £ A< T?# £ . 
[0 16 2] ±E«BI^P-^te«fct;. ±tt*6TO»L 

a>;£lz£oT. **B^C0tK'J^^ K£=i — K^D 
NACDmRN A(D^M^^tli-r^)C(h:/)<r*^^o -f > 

Cfctf>l=l*. /vf ?y ^Y-if-v a >tfbi;i:»lli 

[0 16 3] tiWPCR?^f77 UVv^^U ■ /W 

^ y $v -if- a >a & & i * \t d n a ^ v ymm iz £ * 

**fflO)7Ky K$3- Kt-SDN A(7>mRN A CD 

gltfcJ&l*. Mi*RNA, ;J-»J zTd T^-f 

li^ >^^7Y7-fcJ:^g¥8f$fflUt c D N 

(£tSL icDNA^S*cDNA<t^t§) 0 ft 
(*i*RNA/)<mRNA(Di^lt -hfSl^JltD -f 

NA-e&4»*i* % *-y =r d Tzr^-tv—zmi^zzt 

[0 16 4] SIWPCRjit'li, ttftAXc DNA£ 
h£ L**^<Z>*^|B^a)7Ky^^ KSn- 

"7 — £ffll^"Creverse transcription (i£$e¥) —PC 
R(1UT. RT-PCR^BS^^tTa-^r*. *S§B£<D 
tK'J^^T Kt^DNA0)mRNASS5ODN 

AmKtfmmzti&o mmmoNAmnomit^n^o 

7tf 'J/<?f K^3- K-T&D N ACDmRN A(7)Sg3|S£ 

s^-r^z<t^f>. 7^^>^^y-tz;u7;u^t K-3 

-U>ift Knyt- if (glycerardehyde-3-phospha 
te dehydrogenase. JUTG 3 P D H £B§-T) K 
tl)DNAJrtai=i> hP— yu<h Ltl< C£-e**W 
©iKU^^ K?3- Ktl)DNA0mRN A0§$$ 

K£=l- Ktl)DNA(DmRNAa)Sil^<bS^I)C 

^ w icige-r &® ^ & ^ ^ *r - £ m c <t rfm * l 



D N A»r>t<DSMIilg^S^A<m»Bia6*Jf^litt] LT ix 
I) P C R ^O^lctr5 C t -Cfc^c C<D£5fc 
PCR&JSI*. ftSJtrtlciftSttSttJiMDNAK 

[0 16 5] &#Ei33fcc DNAj^P-^i: LT. 
i0DN A£@^b£-fe!r/--?*f JU£ — fc4lM*X^>f K 

#^x**>y a>ftifa)»«i=»Lr/\-f ^y y-rtf— 

*>a ><f fetflzft^Strdc^-e. 'J 

KJu- h'tliDNAOmRN A (Df£1&§k(D]S£W}&&ih 

^r-f 37r U^v-WU/W ^y *V if— va>& [Trends 
Genet., 7, 314 (1991)] ^DNAf*;?S [Genome R 
es. . 6. 639 (1996)] tmttiZJj&tffoZ 0 l^4x<D 
-fifcljZ? * — $>Z>l^l£&M±lZT 5 T^VG 3 P D 

-5 D NAOmRNACDftmCDmi^&iEmz&lhTr&Z t 

IC-etl-etlM^^SI^CDd N T P (dATP, d G T 
P. dCTP. d T T P (Dlaftl) m^tSicDN 

A^^£^tri>. 1 &<7>:7-f ;u^— 1 ftommz 

2^«c DNA^D-^^[^^|C/W^'J^X$ 

■e-s^^-eiESift^flgwcD^y^^ K*a — K-r 
[0166] yjf?^^ L/7- b*«ar^iz-fsr*(*. * 

f*Ma)DNA(D3' glCTT^Pt-^- S P 6 

f:NTP (ATP, G T P N CTP 4 UTPOI^) 
fccfcl/RNA^'J > ?—'\i&mi*tz'( > • e hPOg¥ 
^ICcfcy. SiLfc7>ft>XRNA^|$t§ 0 ^ 
Hl7>ft>XRN Ali. ^i$RN A<tjS^$-tt 

r. rna-rna/w^'j^ K $-ff2j?ic£i±fcSL y/-n 

3-Ktl)DN A COm R N A 01IIJtlt4 C £ 

[0 16 7] _tfE£>^;££m>T. *^BJ(7> D N A<7)^ 
3EMC0^b&3lMi^D N A f:fi*t^)mR N AOtiil 

flBtt. ^a^S. IttiMfl)**Wfl)DNAa)«8* 
N A (D«atg!^b * ff 5 «ECD1^»T * fT 5 C <t # 0 
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[0168] **o>»Bric«-r5tt(*t Lrr*a#ct y 

ft ttSflMttttt** bML/:mRNAfe-5L>liiRNA 

<D*Jfll*4Cfci-C#4o 
[0 1 6 9] *S£BJi0)DN A<D5£3imcD£<t£#5&® 

4cfclz«fcy»K$fT5 0 /<-^>v> 
Aft* HEiS. 7^1/3 Hl/ftfffif ©**Mfl) D N Afl)« 

m&m. wmm, *mtmt 

T* fe « fc 5 Z. t t><X'£ * o 

[0 17 0] ^SSEODN A|za*f-5mRN A0>«at 

[0171] 7. ^gyg^7tjyji^2 K^-KnD 

NA(Ptl^afeJ:r;^f^^ 

[0 17 2] ^SI^ffll^tl-SDNAtLtlt ffl 
*.(£K*iJ#-S§- 2 T?***l4«aiB5»JS*-r* DNAtL 

Oil B fc £ S6*<D#tta)*St £ 6 tfXDft 

omB* t £ i6f£l£«-r * c fc r* fc § o 
[0173] jittnictt*aA*«c&tf«i**^&« £ 

f*K*4fc 6 lM*tt£{*Kft*t gtttt L fcfilftttSm A 
MDNAt^tl)) o Rtt(*fi*DNA&4lM4 % * 

jeno D n a ^mr^mmm^m^^mn l *z ^ >r 



^DNA^DNA^LTffll^^Ct^-et^o Mtt 
fc-LT. R8ft4*cDNA$f hfcLT. * 

f£BJl<D D N A 36«*-r «**EW(Z»rJSKW- Lfc ^ -f 
7-(z«fcyPCRSff5^i: -e**W0)7K 'J * 7* K * 
=3- Kt4DNAEMt^DNAR«r*««LtK« 
DN Afc LTfflL^4CfcA<T#* 0 
[0 17 4] ^WOjK'J^^ KSa-KtiDNA 
lc«S(DISHfcft4SE*3Ei<fc*36^fc3^$ttaj'r**a 

fcLr. s*s»ttae^.$*-r4DNA«fcSE*»a 
aemtiDNAfitiD/w^'j y-rxicj: yj^j* 

KyjU«*S|cBlCcfc4^-rD-***aa CTr 
ends Genet.. 7. 5 (1991)] „ (2) -*m^^Z?** 
— > a >£S!»«r& (S S C P»« ; single strand co 
nformation polymorphism analysis) [Genomics, _[6, 
325 (1993)3 . (3) 5X7-;f 0<b¥«ffliS (CC 
M;£, chemical cleavage of mismatches) [Human Mo I 
ecular Genetics. BIOS Scientific Publishers Limite 
d (1996)] . (4) 5X-7-y^(D#*MW»r» [Nat. G 
enet. . 9. 103 (1995)] . (5) SEtt^f;u«ft»«ia 
(denaturing gradient gel electrophoresis : DGG 
Ej&) [Mutat. Res.. 288. 103 (1993)] H<7>^;*A<fc 
If btl^o 

[0 17 5] «|{*i*DNAfc^LA|i«H*4*c DN A 

£^>^Lx- Hz. sMSWDjK'J*^ Kfa- K-r* 

d n a * k^ijs^- 2 r** *ft4ttaE*ji=«^*»tt l 
fc^-fv— icfcy, 2 oo b pcty t'h*L>R>tfc l 

SBWOytf'J'*^ K*=i — K-T4DN A^JtMlCcfe y*\ 

*a*y i,&m&t>m<. t*i6i**#^>KtLt 
«HJ-r5cfcrt<-e#4 0 4#sa>y;u ow kp-u>^ 

(Hydro-link) . MDEfcfc] tfflL^fcAA«#IB«l** 
I*. 2 0 0 b p«fc y t/hSl^froaXft&ll 
*5fe, l5fc^fc©1ttM«*ttfflpTffi-efc*. ^ro 

Bfltr fc«***3-frfc-«a>y;ut?fT 5 - fc *><M£ L 

I*. 

[0 17 6] SSCPdtftlt «M*DNAfc4^ 
ttttftAXc DN Aff>^l/- ^Jt§2t*a 
S*t*«»BMI=*-d#a«-Lfc^-fT-lzJ:y % 2 
oob p cfey t/hSL^RW-fc LTlg«BL/-*^B^(D7tx 0 'j 

K^-K«DNAjtttt, *att*»jr^ 

'J;UT5 Kyjb+1?*B*-«. DNAitiH^fT^^lC^ 

a\ *fea*wia)am<iB«flftfi-r«cfcizj:y % 

*»BLfc*«SHa)#y^^ KtSDNASA 

>KfcLr*ffl-r*zfc3&t-e#*. i?^^a>/N°^->fc 
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[0 17 7] CCM}£"eii. &t*Efe*DN Afc&lM*8l 

K£a- Kr«DNA*i2M»^2Tfas*u4*SiB5iJ 
I^S^ # Sit L fc 7^ -< v - T:ig*g L fc D N A BtH- S . 

&i-i*fc:BBtDN A^/w^'J^X*t, iamb** 
ccM5*ii*t,«ao)«t^ttttiaa>io-cfcy. 

[0 17 8] ±BHBfc*X H ->A0)«t)y IZT 4I> 

icfU-Tr^PU 'JtP** 1/7- tf A 

£ G DGGEStlt BttAXDN Afc£lM*8M*i* 
cDNAjf>^b-hl^ **Wa>7Ky<:7*- K* =1 
- £ D N A £ Bg$«# 2 Tr^ £:*X-S>i£SBE*»JIZg^5 
£I£H+ L fc 4 T-T*«MB L tz D N A 8ft >t £ fc^MX 

ift-r^o ii*iLfcDNAWr>rtty;urt*-*«izjfeit-r 

#y KS3- Kt4D N A |cJE*j&<fc 

i^»«t?fiiiMLfcDN A<o^;urt-eo)j»»jK3&<*ft* 

ffl«lt*-tJf ^l^!i^tv^tua>^^>r^-(Z7K'J (G: 

[0 17 9] *SO)JBHite-?-*tttt-r435fla)*at L 
T\ M£W3al§iag& (protein truncation test : PTT 
;£) (Genomics, 20. 1 (1994)] ttRRC:<*:y 

Bt«CttfT?*i. PTT;£T*li. 2 T'S £ 

hfc(fiiEMSftt*DNA0 5' SMBUT 7 ^D^- 
J:yRT-PCR;K'cDNAjMt^o icDNA 

[0 1 8 O] ttftdiSEDNAft&tfllttMJRc DN A 

SIE^JfcS^l^r Ktt L fc ^ -< -7— l> £ c £ *>< pj 

fi^r-fc^o *s**LfcfflSfiews«B«fr*cti=<*:y. 

«|f*4*DN Afe4l>li^i*S*c DN AICW^SCDH 

Ht<c*Kn^**3&^5^*«ai-e#« 0 **wa>*y 



(Dm R N A "T -5 Z £ T'fitS-T & d <t tfT* # 6 . 

[0 18 1] ca>*3lcLT#a— K«l*l=filt4*ll 

a*;rv5tt«MB*ij£*rr * d n a t/w ^y y-f Hf- > 

JxfcSERIi* Handbook of Human Genetics Linkage. Th 
e John Hopkins University Press, Baltimore (1994) 

0>a«A<fc4SNPs(i/>y;U • u*^ K • tKU^EVU 
7^fXA) <!:LT^t4^«!:^§4o *fc. &B<D 

mmzn-owziSkfr** fci^ufcs&ictti^DN a£b 
SHgf 4 z t * « o 

[0 18 2] 8. *3SW(PPNAgffil*TflSafl)IE£g> 

2T?«**i4*iE5>J*tt4DNAtL<l4f*ie)^ 
[0 18 3] 5o*j*L /*-*>V>#L 

*fiEtt*»jft. SBftMS, OKA. i0ffi5SS, 
EHSS* MlE. BBtt. *a^fi, fflft* 7;u^ 

fflAG><*(Ol^tL^(D3jflia3b^CD D N A tKBtiC <t 
bDNA^ttttJL, Z(DDNA£ffllN. itfeTCDEm^ 

[0 18 4] *fc*a$*fiLfcB#^t>. ^ma5ii(D 

±&m®i£mm ltdna turn* zztiz&y^ mm 
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[0185] iKjiM^Lrt h*(**&±b 

l^r*lA^*9fe"C W» LfcDNA $BRtt»AX D N A 

r*L36^*a-Cft» Lfc R N A cfc y LfccDNAf 
&»H£{*£$c DN At%r?Z> 0 *^§BJCODNAfc<fcU: 
D NAW IM*&»H£{*£X cDNAjffl 

[0 18 6] *fc % *i^DNAfcJ:(j:«|*i^ 
D N A &«lW£&Brtt{*±* c D N A LfcaSftO) 
I^BJtIcI* (1) flJKP^gptto&ai. (2) »ttitfi^ 

( A S O : a 1 1 e I e spec i f i c o I i gonuc I eot i de hybr i d i z 
at ion) . (3) »aifiWII«&* 'J ^55 ^ f 

KSffll^:PCR (ARMS amplification refracto 
ry mutation system) „ (4) t'Ji^^Utf K7-f 
f-v3>7'Vt^ (OLA : ol i gonuc I eot idel igatio 
n assay) . (5) PCR-PHFAiJ (PCR-preferent 
ial homoduplexformation assay) . (6) t'JiDN A 
7^fffll^»a 43, 2004 (199 

8)) moj3}£i,mi*&zktfx*$z>o 
[oi8 7] m-&mmitiz&i)fflv&mm&i£tfffi*itb 

©r^ii*s*cDNA^. *§£w<ddn Atfmirz>mm\z 

U »t>tLfcf»JIB»*«BfDNA»r>t*jE«Aa)«*i: 
S tticidu *^§0^co D N A «B9J1imtt £ l^giJ 

[0 18 8] SiyfrADN A^p-^fi. ^^(c^f^-T 

*B«t«ct/w ^"jy-rx-r*. comwsswihl 

3fec DN A^t>*^6^a>DN AA<*rt£iB*U£JBl^-CK 
It Lfc^^-< V— <t^L/- dNTP Sffll^PCR-C 
ffJStLfc^P-"^$fflU^T/\^ ^'jy-<X*fr3 

NATvZfmi*. '>M(D©»T«{*:**DNAfe^Uli^ 



So 

[0 18 9] JSS&Sfi. JSTFO^'Jif** U*^ 

>ry-v3>r^-fe>r (ola) ai^^ortttai-c* 

So *ll»ttt*A/-ePMilc/W ^U4r-fX-r**»W 

a> d n a #<rr 4 em <*: y sit Lfc2o»i8i©* u 

*lM4»Hrtt(**3Rc DNAff — h<Jr Ltffl 

-&miK PCR|zJ:y*»W<ODNABf^*ii*i-r 

So ±12*- 'J =r** u*-?- Ktt/W^u 

y-<x$-y-So /w ^yy-fxurz. dnau»-*-c 

0>^-y =T5?^ U**- KI=K*e^>*. -ffe^(7>^-'J=T5? 

S£. illSJR[63b<fiwofc^^5^*iS^35Mztttt-r« 
C^^DTffiT'fcSo OLA(i«**»^5aib»«tl»ft35< 

f S <o \zm L fc KM* U fc S c 

[0 19 0] £fc. l^TCDP CR-P H FA;£I^£ kj ft 

So PCR-PH FA&I*. PCR, IMRl=Xl*ttJltt 
*^t"»«-C(D/\>f ^'jy-f-lf— va>. EL I S Ad: 
H«<0«f£T?PCR£*£l*aJ-r4ED--PCR (enzy 
matic detection of PCR product) <D 3 o £ffi«?*#;r7-t* 
fr4,0)T*&So v-hP7x^Jl/ (dinitrophenyl ; D 
NP) WBIfcJitfhf^^JIKLfc^-rT— fe* h* 
ffll^T, ^B|0DNA^T>^b-hHPCRigi|isS 

lltfcfcfclMflCEM**-*-*:^-^— - b-v h<bl£BJi 
glitS* D N A fcSlM«£BJH*(*ES* c DNAjf >^ 
U- K(Cii«LT«^:IMHia«|«B$ 2 0-10 OfgO) 
*i»M«ffl*-r4o -€-LTJ»*tt», 1°C/5#~1 0 

^aKcoii^ftaflEflE-oftsiL. n±trtammz& 

frmztefSLZik&o ^5LtS^«**ifctHlDNAIi 
gQR^L. D N P tALtiMlfltD N P tttt«M« 

*-&T«HH«=**»ftfi(6fzj:yKua-r*. 

-To -mcttL. Hi:Ewa>jte^#tt-r*»$i*. 

DN AitSL'pTf&OX^ ^lfel4^L<fg-F-rSo C+ilz 
[ O 1 9 1 ] 9. j^lgOTKUK^g K$3-Ktl)D 
^^a7- ■ <7 P-->ym2|fi|CfH«(7>^?4lz c t 
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TttMLtz?; ADN A^-T 7^ 'J— l=»LT* *3§BJJ 
(DDNA. gDN AS*C0gI5^DNAKTM-s £*:li*y 

-tf-v a >i|(D^r*X^ 'J £ C <!: izj: 
"J. *5§Bj§CDDN ACDfc h<7)y/ ADNA^Zi:j(i< 
T'^^o A D N A i: c D N A (D^IE^J 

* ttta-r sc^iz^y iSitfe^(D v > / -< > h □ > 

m&£W*fr\~-tZ>^ttfVZZ> 0 8l:cDNA 

cDS'fflKDas^^^D-^ic-r^zitiZcfey . ^mmcDD 

NA(^^P^ -« J* fc cfc W * fc f* &¥»J MBtttt 

[0192] isi. s«(D^a*fflL^r, ffia>*t hof?i 

[0 19 3] 10. frgfeWroyff'J^^ K£j— 

*$|BJ|a)DN Af*. 7>f"t!>XRNA/DNAftffi 
C/NV:*--9-*f x>X£>T h U— . 50. 322 (199 

2), it¥, 46, 681 (1991). Biotechnology, 9, 358 (1 
992). Trends Biotechnol., 10, 87 (1992) . Trends B 
iotechnoL, 10, 152 (1992). fflH&X^, Hi, 1463 (19 
97) ] . HJ^-^'J'^XM [TrendsB i otechno 
I.. 10, 132 (1992)] **JHl\ #$gl£(Z>7K 'J ^ 7=f- K 
S3- K-T « D N A(Dte¥^fc(iHK*«I*J-r^) z. t *< 
V£Z> 0 #J*J£. *M0DNA s ^DN A <D — ofl<7)IE 

C<t*<r^^>o fiP^s *^§B^CDDNA. gkDNAtf)-^ 
CDSB^JS^^^DNA. fcfctflC^y =T*^ K£ 

fcr**o>R»**ffl^4ci:iZcfcy. ^awatfy*:? 

?f K$3-Kt«mRNA(DBIK*, 

[0 19 4] ISffl*J^;i(4. 5o«, *Sc. /<-*>v 

>#l A*, as. teitpn\ TU77ttt«, og 
m. aft* fleas, r )^-)^^mmo>^m^\^m 

tv-r Ka®(*r=f-x h-efe^2-AGcDS^^ffiii 

-T^(7)-e. *»DNA, ISDN ACDjI^L*: 1 5ig 
»&±(DIB?lJ $ £ DNAftbl/Ct'Jn^^ U*^ 



B«I*B. 7'J77ttt#i, DMA. aft. 
[0 19 5] 1 1. frBBcpTKy^^KSftfrrftB 

ft 

♦JMH^Tiey^^Kf*, Btt#H*» «*k hbb* 

ftttMS. *«tt8HbJt, flMSBMJ'J^v^ Kg. sfc 
EE, Btt* ft«*«. IttiS?, *«HB0># , J'<^ 

t LT*i|Jirr«z£j&<-e#4 0 

[0 19 6] 'J Kli. 

<*T=T-X h-efc*2-AGa>a*lzH-§-L-Cl^*t= 
jt^tL^o tot, ^JBSHflOTKU^^R*. 

#l b*k *mbb« »xtt«bt. tittmsn 

■J -5^. 1KB, fttiEtt^HiK. SBftffftOL 'bBff 
S* BBS. SiftilE, ngqt. ft»*B. MttfliS^co^ 

[0 19 7] *»W<D# , J'<^ K*ft*"*-4B»«*I 

«ic»ftL. «**a>tt«»»izfi^r*<«6*ir^ 

[o 1 9 8] S^igSSIi. »flff=HELBt»ttJRn4ctia) 

(i. *. liS. VJUfcfvK mffi^cDS^, /K'Jx^b 

*y ^a;fi^cO?^S. p-tKP* 
*>9fif»x7f;i/a*(DI»l(HI«K xhP^'J-7L/- 

;b*<D»ffiSi4»J. yy-tzy>»a>prffl#js*ffl^r» 

[0 19 9] gMniK#l=aattBMM:« »^L<li^ 

a*fcf*«*^^K^B*aa>aft«!^6tt*fflf*** 
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'<-m, mirm* «ns#h mmm* ss^sl Mait 

#k WB»**&BH**i*1«*L<l4*ftia±a>B 

[0200] nBBSmKtfy*:^ K*a>ta>. 
ttl*U*M*4>nB£J:tf*BttBeMBl*4*« 

4ffitt*SJfli*TBB-r«. ffitti:LTJU*Mi=i4W. 

[020 1 ] *^§B^(DtK'J^^ K®frMlScfctftt-5- 

<Dtt»tL<tt««ttlCcfey*&4A<. jSS^P<7>*1 
AA— AttUO. 01mg-1g, jiflKIJO. 

0 5-5 Omg$-H-lH|ftt\L»lHia^-r4o »BRW 
U4*©*8Pfi4(D**, AA-ASyo. 001- 

1 OOmg. »^L<liO. 01-1 OmgS-B-lU 

tftt#iii»KML-ci* % BB«>B*0>**ic£ij£itrr 

[0 202] *||B^(DDNA % iDNA (DMWi L 1 5 

*K*fci**«>B»i**«rr*B»* **w0>fln** 

R0>*:tta>EB<Di§«l4* BttttKBraizjStT. 
»J<0 D N A fc&LMiTK'J K<Dffi«fc*lM4«Sl(D 

[0 2 0 3] 12. ^B^DNAmt4Iiifa 

MM 

*\ ttm. *j£tt*l»». SSMSi, flu 
SI, ME. Vtt* BttB««0>?ittBS 

[0 2 0 4] *$£BJ<&DN AjtttS^^fJl/X^^ 
Sctlz^yKJS-rsc^A^-e** CNat. Genet., 8, 



42(1994)] o ite^5&«*ll=fflL^«»ftltLTI4. MS 

a w^jizffl ix « mmv & tut z <d & 5 a t a> r* t «* < % 

h 'J -5A*fci4*1b^ h 'J ^A<tJR«ig 

y-rxa«a)«ttaxf4us/^>t u < i4i^-r^>#® 

»tt»«0>*BiBttlH«a)tt««ML^T. SB. 

B. fl*B*LT&»tB*BBLT**l\, Z*i60>a 

St#J£. »3Mb* BIMtM«a)Mtt(zJ:yfflBBBBB 

»fc LTiaS^-^c<tt,-e#^o «BB<DBfi7BBM 

(4. $tt*<D**(4*a>**-e* fl{*0>tt*(4&SI=<fc y 

BB«B*Lfc±E(D*JWlcBe^»*a)BI»lc*BL 

[0205] ±i5ae^*#j(zfflix^^-r;uxK^^ 

0*»DNA$ % 7f/^^-^V>iej| 

^*-l4ftftl=«KHEIftlcaaL. x> KV-Alc^y 
[0 2 0 6] (-) aRNAOY;UXt'fe4t>^^ 

^;ux£*— xizLfc^;ux*2*— *M*S*iTfc 

y (WO 97/1 6538. WO 9 7/1 6 5 3 9) s 
itC^ftB * B W it L T #« BJ(DDNA<hffl|5]^RNA 

«fl^i&A/f£iz>^ * -ftftB-T 4 - <t 

[0207] a«#»r jw^r ^xifi^ »Aiai 

lcf4. U ^B^^S/^A^atlS [Virology, 52, 456 (1 
973) ; Science, 209, 1414 (1980)] . T^f^D-f>S? 
i^v3>S CProc. Natl. Acad. Sci. USA, 77. 5399 
(1980) ; Proc. Natl. Acad. Sci. USA, 77, 7380 (198 

0) ; Cell, 27, 223 (1981) ; Nature, 294, 92 (198 

1) ] . »J#V-A**LfcBB*-*MS»Afl6 CProc. 
Natl. Acad. Sci. USA. 84. 7413 (1987) ; Biochemist 
ry, 28, 9508 (1989) ; J. Biol. Chem. . 264, 12126 
(1989) ; Hum. Gene Ther. , 3. 267 (1992) ; Science, 
249 , 1285 (1990) ; Circulation, 83, 2007 (1992)] & 
4LMiIttDNAB«a*6*t;a»»-«<rDNA» 
A& [Science. 247, 1465 (1990) ; J. Biol. Chem.. 2 
66, 14338 (1991) ; Proc. Natl. Acad. Sci. USA. 87, 

3655 (1991) ; J. Biol. Chem.. 264,16985 (1989) ; Bi 
oTechniques, U. 474 (1991) ; Proc. Natl. Acad. Sc 
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i. USA, 87. 3410 (1990) ; Proc. Natl. Acad. Sci. US 
A, 88. 4255 (1991) ; Proc. Natl. Acad. Sci. USA. 8 
7. 4033 (1990) ; Proc. Natl. Acad. Sci. USA. 88. 88 
50 (1991) ; Hum. Gene Ther. . 3. 147 (1991)] m&fo 

[0 2 0 8] 'Jz-Kv-AS^LfeKIMft-^ftKAa-C 
ZtlTl^Z [Hum. Gene Ther. 3. 399 (1992)] 0 fto 

t^o)m^dg'j/n-- tftm^-r^mmmx^m 
*#£*i6 0 dn A£mm\zm$$-¥vT>( >??z>\z 

kicdn a (a« % &m&)i^mmLtz7s-/\-=i-( 

Wffl«l^ftIfi)L#4. DNA(D«BSrt««*l»Jh-r4fc 

[0 2 0 9] 13. ^JBWO^'J^^ K£=> — K-ra 
DN A£ffll*fcXfr 'J— 

**wo)*u^^ K£iesiLTi*4«iis»fza*<Da 

L. *^^DNAjffl^T, m R N A 
<D*«<Da»SaS-r*^i:-ettDN A<D|£¥ti L< I* 

Ci:A<-e#4 0 SDNA(0mRNAa)M(0lg»l^ ± 

4f ««7 *v * -f >£i|ic £ y a ffi r* # * o 
[0 2 10] *»A0>7KiJ<<^ K«ffiKLTl*6flllA 

ai=a^a>aKib«a«aiDL, *«BHa>#y^^K 

acD«**a3E-r*C^T?KDN AOls^ti L< I4HJR 

£<£ii<r£<b#1$3£x* 'J-->^£z£rf><T*££o 
«#'J^?f KOJIW)***, ±BLfcflt3fctti*SU 
(ELISAi) % »«1£1$3Sf 

Sii*;^ (r i a) % ftaaa»fift % fttt«Bmiftfis. 

*>k-< ^^el i sAa*iz*ya 
[0211] wmhojK'j*^ k*3- k-t* 

D N A CD 3? Q ^E- £ <fc tftsVMWMKa>T9K IZ % 

>7 D^A^x -a— ;u7-b^;u h^VX^x^— If (C 

at) fifiT, i^>7i7- tfae**fcf*aft**a 
em (gfp) ^-^-ae^t LtiULfe 



*Cfcl=J:y % MnOTKy^^T- K*a- KtiDN 
[0 2 1 2] *^BJ0)DN AfSALT^g^n 

fc#t h h^>xyx-^^i>aiza^a>aaait*a 

*»WO)DNASffl^t, UBS. BR. *H*0) 
«a»HflZfelt4mRN A<B#fc3E(DJtSSa£-f 
•CSDNA^t L < l*HK*jqifSiJ*f=l4(gai-r4ft 

4«SX^ - >^-T4-i:7b<r*^4o iDNAOm 
RN A(D*S<Daai4. ±KLfcPCRSL y— 

-t^zl ■ /w^y y-r >3>a«iz«fcyaHi'c* 

[0 2 13] ±fBX^ y^^tL 

v>*. utttasM* ak. bumf* 7^7 

A4k BttA. MttWbA. 11 

aa, 'Offijas. Unas, ssjiwi. ugot. *«*a. a 
ft. EX, r;b=i-;uttc#^. S1£HA«* **^<dtK 
Kta- k«dn A<D§&mm»&ft5mm<D 

[0 2 1 4] 14. ^jeWCP^U^^K^ffl^fcX^ 

^ h^%iL»iK»#^a^a)it»«9i^^# 

C tic J: y % *«W(D7K'J^^Klcftffl 

^ Kta#y<^ Kfza»»i=ftffl^«KAa>x* 
>m. m&Kmm. an. as. istiKS. 

A. to«a*. fliaS^. AJlLS. Att, ^^FS. ii 
ft, IDA. 7JU3-MM*A. JBttAA«0)%A$fe(d: 

[0 2 15] JJIT. 2i<DX^ U— ->yaiC-DL^rtt 

x^ y-->y^ (D 

«f=i4SAAA (jua«*«»jngai*tw-r«) 
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*<-c£6o BBBJHBXfisBttlcWMttlcttft'r 

ic»r4««*B**-4cj:*»«icL-c* ±Etn« 

[0 2 16] WBLfc^W^jKU^^K**:!*** 

[0 2 17] 7,0 (2) 

xf^^ e>*fci*fc«aa>B{»a[»i»±-c»*j»ic* 

(W08 4/0 3 5 6 4) 0 

[0 2 1 8] *a>«. *BB0># 'J *?*K 

y. *«Bo)#y^<^Kicj:y«K*««!**i+*ae 
«bbb, »Btt«ibffi. msBus^-*^ Kg. ft 

ftttXBilt* ^BMSS, ibffiflES* BBSS. Mi 
J±. BBtt. B1UB«0>?ttK*fcl*£ftM 
i:Ltffl^^C(!:A<t^, D G 'J /<— eStttMHS-T 4 

BttKS. 7'j77tftSi, B»m. Bft. KM* rn> 

[0 2 19] 15. ^(PDNA^ffl^f:y7^7^ 

Htti*r*#t hMfc* t*>v. ^ 

v^X. -9 h 'J*<DKtt(*8MS (embryonic 
stem celDlzfcL^r, »fett±(D*l6K0!>7Ky 
K*a- KtiDN A«^A0!>«BBMIic.a)¥a C«*. 
I*. Nature, 326, 295 (1987). Cell, 51, 503 (1987) 

m »=«fcy*a. *7Zifr£tz\*&mo>mmtm»LtzU 

«^P->*ff«-r*^tA<-e*4 C«xli. Nature, 
350, 243 (1991)] . Ktt^*fflHS(D£ft^ P->£ffl 
IV »1ft<Da«8P<DE!Bfla (blastocyst) ^<DaA*^ ^ 



-> nimbus* ^attsns-r 

CO^r> ^ffl(t^jE«fli»a)»lt*t>-B:l^«fcy. 

*6iz*(Dffli*(D»it$t3i*rccfe y*ai^§fefeita)3R 
f Kta - K-T* d n AO)*«A<-«*fcr*«^l=jqm 

[0 2 2 0] »fe{*±<D**^<Z>7K'J^^ 

=i- k-t * d n a aoxaB^ses* sxt-s c^iz 
*y. -/ h»t m**f»B-r*^t*RrB-e 

i*r*iit»A'r«cfcic < fcy % -tojSftcDSttsa* 

*1±ft::fc*prB-Cfc4o *fc, «0E>BB«fP««^a) 
B«ttK«t»Ar*Ci:l=J:y, SSStO>*IJt. 

e-loxP»t<Z)tt$1±|cJ: y % cfcUSSMI^M, * 

fc« [Cell. 87, 1317 (1996)] ^Cre£Sgg|-f §7fy 

fi?-£*5fc [Science, 278. 5335 (1997)] *< 

[0 2 2 1 ] Sftltlfl)***©*^^ K 

*fc(*€E*a>»A* 
B«£*a>BKBtt*BBMMM(=*1-ft. S %% j^7 
*h»fc hB**ffB-r*ci:3WT?**. / 7^7^h 
*fc hUj^l*. His. KB* AM, **W<D#'J'«^ 

Kfc«Br*B*a>*B*B 

[0 2 2 2] C(D^5IC. **EG>^ v07*? MEt h 
BM(±. *BW0>#y^^ KlcjgB-r&a*<7)£i§<0 
»«*>*l»l=J3L^r*ftT*ffla:B«l^^ui:«i:*« » 

[0 2 2 3] 

immmi mmmi DGg^-t^p^cDNAo 
r iEWf-^^-xicaLt, thDGU/<— if 

(D7 5/il>l (K^JS^4) i:^M^75y 
BEW* B L AS TICT^^P^— ttSRLfctZ*. K 
I AA06 5 9ifiI(»75/iie51J (PRF/SEQ 
DBSSS-Sf :2 4 1 7 28 4BE, 12^J#-^ 5 ) 0>N 
B««)Bl«3ft<*^aS?— *»L. KIAA06 5 9I^ 
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Slit hCDDG U/N°— tfT^^ Q^r*35^Ct/)<^JS$tL 
tzo LfrU KI AA065 9lSl$n-Ktl>t h 
Oi4*0KIAAO6 5 9 cDNA (GenBan 
k7^t7V3>S^- : A B 0 1 4 5 5 9. E$IJS-^ 
6) (i^±«T*fi^<. f-^^-X*^)KIAA06 
5 916107 5 y WR91t N tf Lfcff 

[0 2 2 4] t H84*(D77V> ' U^r-f — ■ 

— hi- LT 3 ' -RACE;il:tK I AA06 5916 

»Lfc 0 3' -RACE£lzm*fciBg^-«*W:7^-f 
V— (@g JiJS^ 7) liKI AA0 6 5 9 c D N A (E 
*)J#^6) (D2 5 2Oil^f>2 5 4 4l§t70)$l 
E*JI=«3-r4o lggLfc^2OOOb P 0DNAin 

COIAQuick Gel Extraction Kit ; 4rT<r> (QIAGEN) 
rc«fcy««L, pGEM-T EasyK^-vX^AX 

CpGEM-T Easy Vector Systems ; Zfa^jJ (Promega) 
ttSD £JBl*TpGEM-T Easy<^$ — lc>7 Q — >'bL 
fco »bti/--DNABr^S^j (E?U&#8) 

(ie^"j#^7) s*u kiaaoss 

9 cDNA^IKJIlOS' £R4> 3 U 
*««»0)TaEl37KU AffiW3b<#a-r*Ci:£»L^r. 
KIAA06 59 cDNA0E^J<i:-aLt:o «£o 
T\ ^«bti/--3' -RACElilj:KIAA0659 

[0 2 2 5] Z(D^7 P->0 5' flJfli«£ttWr 

4fcd6lCt hlBS*©^^ V> ■ L/^>T— ■ cDNA7 
-f^'J- (^P>f7^1S) $^>^U- M^LT 
5' -RACEiJSftofc^ 5 f fl!j««*Bl»-e#& 
A^ofc. ^!0cDNA^P->^^<§t; 
t£H& t hIi**(Dc DNA^^'J-tfcS^ 
•V^hcDNAdT (-^/K>S?— >4±ffi!) 
^U— hlCLTPCR^frl^ 5' ®m®<Dc ON A St 

.-MbLfc. Ml*fc*e*1MM9^-f'*- (E*nj#^- 

9) l*KIAA06 59 cDNA (EMS#6) CD 1 
8 9«Sfr& 2 O 8Sa*-Ca>*aiB5»J(D7 r >5 : -b>X 

remises-*-*. m**itzDN Am*o>*&&&&\ <e 
mr*i o) jn»*9->r-*-'js/x*i6*#ttictft 

«Lt*SLfctC5, 3' SgfCKI AA065 9 c 
DNA01-2 O 8RB$$fcSr«ttfflfiE*JT-fco 

[O 2 2 6] R&ftfcS' fflffl«(DIB*l]<k. RftHDK I 
AA06 5 9 c DNACDEM. &tf3' -RA CE;J 

cirRfclESMRaa' RRiftaE9Ja>fiRfls&£Bi* 



T*S^£l*fcE*IJ (EMS* 2) l*1 0 4 27S/Rfr 
bft^f-O^'J^^KS (E5MMM) *a-KL 
tl>fc 0 CCDT^y KE5UCD 1 -6 8 7#§(7>®ii&lit: 
hDG tfa>7 5/ RE5U£«Htt*iFLrt: (B 
1) o 7 5y»E^J0)«*14^p^ hfccfct/RSfflhV 
'fXDfi^py^ASOSU I [Bio informatics, 1 
4, 378 (1998)3 *ffll^=»«Ttt*A^ . 1(075^^ 
EMG>N*RO>«Jitl=l*. t hDG»J/<— tftH«lC4 
o0RJtRK*-f >fcRJESF*i4EM (E»ff1©1 
6-38fg % 5 7-6 911, 97-1 1 9f|, 1 
3 5- 1 5 7f@) £#-r4Cfc*<*3**ofco *fc. M 
OT I F^P^A (»»**ft«WtHf/<-f*-f >^ 
t7f^Xi!>^-(Dy/A^^ h (GenomeNet) +r— 
tfX. http://motif.genome.ad.jp) Icj: ^flgfjEM^E^ 1 

94 [ (Leu/ 1 1 e/Va I ) -Xaa- (Leu/ 1 I e/Va I /Phe/Tyr) - (Leu/ 1 
I e/Va I /Met/Ser/Thr) -G I y- (H i s/Tyr/Trp/Va I ) -Ser-Xaa- 
Gly-(Gly/Ser/Thr/Ala/Cys)] £-&-f£E9iJ (Leu-I le 
-Va I -Va I -G I y-H i s-Ser-Leu-G I y-A I a) t>< Z 0 7 5 / &E 
$IJ0>4 6 6-4 7 SSllcSffi-T-SCir^^ofco - 
(DEMIifc hDG iJ/<— tffccfctf* fcftDDG 'J/<— 4f"C 
0=3>-b>-^XE^Jl3tg^-r^E^J (th: Leu-Val-ll 
e-Val-Gly-His-Ser-Leu-Gly-Ala. t: : Leu-Va l-Val-V 
al-Gly-His-Ser-Leu-Gly-Ala) <t ^ c£ < — !& L T I N 0 
d tl £ 0)*fl Hfr * E9US4 1 (DT ZiS RE9U ft 
SKI44l51KHasa)DG «Jy<-4f t%?tf,4i/co 75 
V KE9Jfr & ft£ 2 tl« DG'J /\°— if 7fr=E p ^(7)#^S 
1*1 1 5 k D a tUV. *SjSU*5. 9ZtUr>tz 0 U 
fc. WfctifcDG U/<— 4f*^pf/(DT ^ ^E^iJIiE 
9lJ#-^4(7)t hDG 'J/*— \*<D7*S KE5IJ«t U tfi: 
<, CSJMBIZfc hDG»J/<-4ftl*«H1t36<ftl^fil«3&< 
^-f^tf. MOT I F^P^^AlCcfcattttW^^- 

7«sRa>tt». c«s«««iz*>^Kp->-9-^a.- ^ h 

c p n 6 0<7)a:>-tr>+>-xE*iJ [Ala-(A!a/Ser)-Xaa-(A 
sp/G I u/G I n) -G I u-Xaa-Xaa-Xaa-Xaa-G I y-G I y- (G I y/A I 
a)] £-&^-£EJiJ (Ala-Ala-Ala-Asn-Asp-Glu-Glu-GI 
u-G I u-Va I -G I y-G I y-G I y . E9«J§^ 1 0)8 7 4-8 8 5 
#§icffi^f *) C^tffc^ofco E*)J#^ 

(X h^^=i K>*#t;) 0)t6*EW*^Lfco 
[0 2 2 7] HJ6W2 t HDG'J/<-4f*^Py*fi 
^(7>^§^^SI»«T ( 1 ) 

t hDG B^pyifiWt ha)tfa)*5ft« 

^ (iL^K. Ml % MU WR. RR % Kfl^, 

8?9S. BSflS. MTAR« «M« W*. 'hR. *R. ^Jfa 

3*) ft*0)mRN A^bf f:77-X h • X Kfl) 
c D N Afl)/^l/T*fe6MT C/<*;U (^P>f'^tt 
SI) *^>^U-hl^L. t hDG'J/*— tf^P^fc 
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UE^Jf^l 2) £ffll^TPCR£frofco =i > h □ 
— ;U<t LTG 3 P DHilfc^l^OlNTilEttHlCP CRf 
trofco PCROi, 7 Jin— xy;HML»»i*mv 
«Bttl::B«Lfcg]8 0 0 b p(7>S£0)/<> K (E*>J# 
§2(D1 49 6-2 30 811, ^J§-^6<D 1 92- 
1 004fSl:fflitl)) 3£*ti2-r£»l^cfcoT#a 
t hffl^-eO^itfeT^m R N A L/^;U-e<D^S^l. 
Stofc, B-PBB* *»f=fcl*-CBl**H 

#S*j|xfca>l=:ttU JSKL MS* 'MB. Sifli* 

VitnmtfSLktitsfr-otz 12), 

[0228] mmm3 t kdg tf**pyjie 
T<&3&s&«t§&«*T (2) 

fflftft *(Dm R N A Jffl^t / 'V h;££ffll* 

TK^fco t hDG'J/^" tf^Pifc DN A<D&lft& 
K (EMS* 2 0) 1 1 7 2 08Slcffi^-r«ttfiBB 
9J**&tt«) 25ngJfflL>T, ^>^A^^-r-7— D 
NA7^'J>^'>h (^fc^A* *aB) lzj:y [a 
-32p] dCTP (y^>XJI/7-7^7^I> 
XttS) |Z<fetjtt9t«^-<;UL^P-^DN Ajj|fc 0 

t81Lf: 0 i^^^l/X/W^ (ExpressHyb) 
/W^'J^t-va>M (^P>T-^*a») £fc 

MfccfctfV^ t h 1 2 b — >M T N -Ja y h (^P>T" 

^*a») *a*i/=o /w?yy-f«if- i/3>}gjai m 

LfcfcU 1 mg®AD(Bft»Lfc^»fDNA$linit, 
3 0^ B l«;gLfc, CftlcJfcim^^ULfc^P-^D 
NA»^ **>!:: 1B*WK 6 8 0 CT*«;ULtco ^0) 

/w^uy-r-tf— >3>»5»*i»*l, o. 05% 

SDS^t;2xsSPE (0.3mol/L NaCL 20mmol/L 
NaH2P04. 2mmol/L EOTA. pH7. 4) T*f;Sl:t3 0m 
2 13> >^U>$ft^Lfco 0. 1%SDSJ 

^t; 0. USSPE (2XSSPEJ1/20 (Digit 
lz#W?L/--?§;«) T*5 0°C. 4 0»M. 2IhI>>^U> 
*3fc;»L*:o X h U — i/7tX77^ 'J — > 

(STORAGE PHOSPHOR SCREEN. 3?'^tt8) l^-RftS 
3fc L > (TYPHOON) 8 6 00A'J7?M- 

hV>— v-v— (77i/^A77;i/7i/7/Wtf^a 

[0 2 2 9] *a>BJR. B* '£>WL #BB» &T«8. ft* 
"C»«JOTtB**ifctf. *B. WHS. NHL WR« ^ 

ttfrofc (0 3) o Hrt-C0)fflttTfl4/MH. XHiaJfcS* 

sb. bbx* mas* sbr, mm. bb. 

[O2 3 0] §1*6^4 t hDG'J/<—-tf* i EPyiC» 



-T4#'J$ p— *-juet{*a>fl»» 

thDG 'J/*— -tf/fc^a^CDT'Sy' ^E^Jtf) 9 4 1- 9 
5 6 SB CDK^JCO N*SlZvXf-<> L R5U 

(R*i]§^i 3) ^644K^KfftM*L, :ti 
LHlca-v^'J >yLt:t,a)j7va/\*> K**l= 
2E(D^*^lc2aiBI*5#lz60aWLfc. 12 1KIS 
*T?fit«i*m*fcE L I S AlZcfeoTta(*«*«lSUfc 

(16), 2V£<D5*>0 1 E<Z>ta(*fiB3b<+#lw±»LT 

[0 2 3 1 ] HJfc«5 t hDG'J/^— If^P^SP 
^«tK»J^^ KOttfLBBR-eOBB^DG 'J/<— tf 
BttttBtU 

HS6#J 1 -C#t>tufct KDG >j/<— tf*^py©T £ -/ 
BSSfi^JcD?*), N*Bifi«0)KMi8hV-f >*l»L^/=. 
E^JS^l 4-C«Stt*T5y»E^J (E^J1§10 1 

7 2- 1 o 4 2#gcoifi^jic*g^-r£) *<r-r4»#« 

#y^^K*iaTa>J:ai=L-C. nfl¥LBBR-e&£3 
RBflJWJ*^ K*<* DGU/<-4fgtt**-*- 
&Z<t£$tl£Lf::o iB^J#^15lC. thDG'J/<-« 
t^P^cDNA0 % tt«#ft#U'<:7? L K£=i—K-r 

[0232] k»#*tkuk^ k*^- k-t«»»* 

*<7 KBMt*n*i:a6lcPCR|crBBLfc. 

ib^js-^1 6<t^^j#-^i 7 i^^-r^^-r^-^ffl^ 

-cDNA^f>^b-htLtPCR^o/; 0 ^r(0 

*i^£;ft£;*:£2 (S26 00 bp) opcrS 

Si) lCcfcoTPCR^(Z)5R«(CASIS^*DLfeo - 
*t£pGEM-T Easy<>7$- (^P^^ttS) IZT/A^ 

h»tta>eM*je*mwt«ew «bms#2o>6 

19-3 2 6 8f||:ffl§tl)) £ttELfc». CH£ 

NAjiz>X^7^7- (EJIIifl 8) fccfcl/TV^ 
-tr>x^^-T^- (IS^JS-^1 9) Jffll^PCRIzt 
itBLfc. -tr>X^^>f^- (S£*ij§-5|-1 8) fz(*BBJ& 
3 K> (ATG) AtlMBBBBaHIBRIM h*. 
t>X^7^f7- (IE9J#^-1 9) ic (i#jRB S^Not'sS 
B1M h*-ttt-e*t#t?<*:olcaftLfco f btifcPC 
RM»*MBB*BamHiatfNotlI=:T2B«BrL. Cti 

zm c < fflmmmBm\\\&zf not \\zx zmwm 

BBB^ffl^^*— T?ft«pcDNA3 (Ot'hPyi> 
ttB) fc3S«l1t*«ofc**9-fy-S/a>Lfc. d 5 

B¥LBBM-ea£ fc*©K ^ ^ -pcONA3-so I ubeD 
GL2*«SlL/c 0 E^jf§2 0lC^^-i:7-<^-v 
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[0 2 3 3] pcDNA3-solubeDGL2£'J >8AJUy-5Aa 
[Mo I. Cell Biol.. 7 2745 (1987)] lrTCOS-1$a 

*«) o 4 8B#r B i^ % «bs*^/<— 7t?'jx-7>-eiajR 

[1 Ommol/L Tris/HCI pH7. 
4. 1mmol/L EDTA, 0. 15 mol/Lv 3 100/imol/L P>T 
s<?T>* 50/imol/L N-rtf;i/-L-P^fvil/-L 

-D-r v;u- L-y ;un>r v^-;kalln. 

ttHk 1mmol/L 4- (2-75yW) 'O-tfVX 
;U7fx-;u ■ ^JUt^ K • /W Kp9 P^-f K (AEBS 

(Dounce) Sl*^ 5?-*--T If- Mw — 
h> (Wheaton) *±§0 ICT10X h P-* UHM"* H £ 

Lf^., /UV-^ (^7>V>a) Izr30»ffl#» 
6ILf:, C5Lr»6*ifc«»»S50«#RLr?P 
• 7*y-fe-f ■ h I K (BioRa 

d) ttW leT«aUO)3£«*fTofco "*2*-0>«A 

5L^of:COS-1«Jfi OUT. n>hP-;« 

as**** o 

[0 2 3 4] fl^«tiKSMfflflaa)«*afcj:i;3> hp-;u 

1 o 0°cr*5^F B l7tf-<;uL. 7. 5%y;ujgjttf)S 

1 2fcfit(*£ Ltffll^:->iX$>^P^f-f >^lCcfc 
otthDG 'J/^— tf/^^P^W^ft/K'J^^ K(D 

lilb^^l^lfiD^ 1 O O k D a Kj&«ttUS 
*l(H7) % t h DG 'J/N°— e7fc^Q^<D«J#S7KU'< 

[0 2 3 5] ±l5T*#f>*Lfc^Hte««fflBS<7>«»ja^B 
m;lStLT, [ 14 C] X^7P-f ;UDG£g|f I^Lfc 
Et$8 [J. Biochem. 125, 1077 (1999)] ©JfjatttDG 
■J/<— IfJSttMISLfc. *cott». ziVhP-juSffllte 

»»S8*3KtLfc«*, DG»J/t— tfSttA<tt2«Ji 
#Lfr 0 COSttliDG U/<— tfa>««»ttB»*l4: L 

SEQUENCE LISTING 

<;110>; Kyowa Hakko Kogyo Co.. Ltd. 

<;120>; Novel polypetide 

<;130>; H14-1964S3 

<:150>; JP 2002-000281 



7 [/Wt^JU (BIOM 

ol) as» \z£-or^±\zmw£titz ess) o cttb 

4t hDG'J/^ttpy^fi/K'J^^ KI*D 
G 'J / t?3tt£* Ltl^CtA<fflb^iftofc. 
[0 2 3 6] 

[«no>»Jll] *SBWI=J:tltf, DG "J 
tK'J**^- K$3-Kt6DNA-, Ktf'J^^KtB 

[0 2 3 7] 

[gB^lja^'J— f + X h] &&m^7 -K I A A O 6 5 
9ttJmtt3' -RACE1^^7- 
E9J1^9»KI AA0 6 5 9l$aM65' -RACE 

EMff 1 1-KIAA065 9ftI«ftPCRffl?7 

1S^J#^ 12-KIAA06 5 9R1W6PC Rffl^^ 

EM*&1 3-thDG 'J/\°— tf7b*En{f<D7$S 
51JCD9 4 1-95 6 £ NSfclZftJlQ L^Xt^ ^frk>U 
K 

IB^J#^1 6-t hDG iJ/<— tf*^P^<DSB#fi7K'J 
Ft 4 D N A a)iHffl0) t >X ^ 7 7 

BJMMH 7-fc hDG'J/^- tf*^py<D»#*#'J 
F*3-Kt4DNA(Dl|Bffla)7>f'b>X^ 

BBMS^I 9 ^—<Dtz6b(DW AON A(Dm^ 
E*IJ#-S§-2 0-N5fcfZ> ^->B»**taPLfct hD 

G 'J /<--lf p ^<^f F«a- K-T4 

DN A 
[0 2 3 8] 
[EMM 
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<;151>; 2002-01-07 



<;160> 
<;170> 
<;210> 
<;211> 
<;212> 
<;213> 
<;400> 



21 



Patent In version 3. 1 
1 

1042 
PRT 

Homo sapiens 
1 

Met Pro Gly lie Val Val Phe Arg Arg Arg Trp Ser Val Gly Ser Asp 

15 10 15 

Asp Leu Val Leu Pro Ala lie Phe Leu Phe Leu Leu His Thr Thr Trp 

20 25 30 

Phe Val lie Leu Ser Val Val Leu Phe Gly Leu Val Tyr Asn Pro His 

35 40 45 

Glu Ala Cys Ser Leu Asn Leu Val Asp His Gly Arg Gly Tyr Leu Gly 

50 55 60 

I le Leu Leu Ser Cys Met I le Ala Glu Met Ala Me lie Trp Leu Ser 
65 70 75 80 



Met Arg Gly 

Val Leu Tyr 

I le Val Gly 
115 

Leu Thr Ala 

130 
Val lie Leu 
145 

Gly Arg Thr 
Leu Arg Thr 



Gly lie 
85 
Val Arg 
100 

Me Val 

Lys Asn 

Ser Val 

Phe Val 
165 
Tyr Asn 
180 



Leu Tyr Thr Glu 

Leu Ala Me Leu 
105 

Trp Leu Thr Gin 
120 

Val Thr Leu Gly 
135 

Cys I le Thr Val 
150 

Lys Leu Arg Ala 

Leu Arg His Arg 
185 



Pro Arg Asp 
90 

Val I le Glu 

Tyr Tyr Thr 

Met Val Val 
140 

Leu Cys Val 

155 
Thr Lys Arg 
170 

Leu Glu Glu 



Ser Met Gin Tyr 
95 

Tyr Ala 



Phe Me 
110 
Ser Cys 
125 

Cys Asn 

Phe Asp 

Arg Gin 

Gly Gin 
190 



Asn Asp 

Trp Val 

Pro Thr 
160 
Arg Asn 
175 

Ala Thr 



Ser Trp Ser Arg Arg Leu Lys Val Phe Leu Cys Cys Thr Arg Thr Lys 

195 200 205 

Asp Ser Gin Ser Asp Ala Tyr Ser Glu Me Ala Tyr Leu Phe Ala Glu 

210 215 220 

Phe Phe Arg Asp Leu Asp lie Val Pro Ser Asp Me Me Ala Gly Leu 
225 230 235 240 

Val Leu Leu Arg Gin Arg Gin Arg Ala Lys Arg Asn Ala Val Leu Asp 

245 250 255 

Glu Ala Asn Asn Asp I le Leu Ala Phe Leu Ser Gly Met Pro Val Thr 

260 265 270 

Arg Asn Thr Lys Tyr Leu Asp Leu Lys Asn Ser Gin Glu Met Leu Arg 

275 280 285 

Tyr Lys Glu Val Cys Tyr Tyr Met Leu Phe Ala Leu Ala Ala Tyr Gly 
290 295 300 
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Trp Pro Met Tyr Leu Met Arg Lys Pro Ala Cys Gly Leu Cys Gin Leu 
305 310 315 320 

Ala Arg Ser Cys Ser Cys Cys Leu Cys Pro Ala Arg Pro Arg Phe Ala 

325 330 335 

Pro Gly Val Thr lie Glu Glu Asp Asn Cys Cys Gly Cys Asn Ala lie 

340 345 350 

Ala Me Arg Arg His Phe Leu Asp Glu Asn Met Thr Ala Val Asp lie 

355 360 365 

Val Tyr Thr Ser Cys His Asp Ala Val Tyr Glu Thr Pro Phe Tyr Val 

370 375 380 

Ala Val Asp His Asp Lys Lys Lys Val Val Me Ser Me Arg Gly Thr 
385 390 395 400 

Leu Ser Pro Lys Asp Ala Leu Thr Asp Leu Thr Gly Asp Ala Glu Arg 

405 410 415 

Leu Pro Val Glu Gly His His Gly Thr Trp Leu Gly His Lys Gly Met 

420 425 430 

Val Leu Ser Ala Glu Tyr Me Lys Lys Lys Leu Glu Gin Glu Met Val 

435 440 445 

Leu Ser Gin Ala Phe Gly Arg Asp Leu Gly Arg Gly Thr Lys His Tyr 

450 455 460 

Gly Leu Me Val Val Gly His Ser Leu Gly Ala Gly Thr Ala Ala I le 
465 470 475 480 

Leu Ser Phe Leu Leu Arg Pro Gin Tyr Pro Thr Leu Lys Cys Phe Ala 

485 490 495 

Tyr Ser Pro Pro Gly Gly Leu Leu Ser Glu Asp Ala Met Glu Tyr Ser 

500 505 510 

Lys Glu Phe Val Thr Ala Val Val Leu Gly Lys Asp Leu Val Pro Arg 

515 520 525 

Me Gly Leu Ser Gin Leu Glu Gly Phe Arg Arg Gin Leu Leu Asp Val 
530 535 540 



Leu Gin Arg Ser Thr Lys Pro Lys Trp Arg Me 
545 550 555 

Lys Cys Me Pro Lys Ser Glu Leu Pro Glu Glu 

565 570 
Leu Ala Ser Thr Arg Leu Trp Thr His Pro Ser 

580 585 
Leu Ser Ala Ser Thr Pro Leu Tyr Pro Pro Gly 

595 600 
Val His Asn His Pro Ala Glu Gin Cys Cys Cys 

610 615 
Pro Thr Tyr Phe Ala lie Trp Gly Asp Asn Lys 
625 630 635 

Me Me Ser Pro Ala Met Leu His Glu His Leu 
645 650 



Me Val Gly Ala Thr 
560 

Val Glu Val Thr Thr 
575 

Asp Leu Thr I le Ala 
590 

Arg lie Me His Val 
605 

Cys Glu Gin Glu Glu 
620 

Ala Phe Asn Glu Val 
640 

Pro Tyr Val Val Met 
655 



Glu Gly Leu Asn Lys Val Leu Glu Asn Tyr Asn Lys Gly Lys Thr Ala 
660 665 670 
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Leu Leu Ser Ala Ala Lys Val Met Val Ser Pro Thr Glu Val Asp Leu 

675 680 685 

Thr Pro Glu Leu lie Phe Gin Gin Gin Pro Leu Pro Thr Gly Pro Pro 

690 695 700 

Met Pro Thr Gly Leu Ala Leu Glu Leu Pro Thr Ala Asp His Arg Asn 

705 710 715 720 

Ser Ser Val Arg Ser Lys Ser Gin Ser Glu Met Ser Leu Glu Gly Phe 

725 730 735 

Ser Glu Gly Arg Leu Leu Ser Pro Val Val Ala Ala Ala Ala Arg Gin 

740 745 750 

Asp Pro Val Glu Leu Leu Leu Leu Ser Thr Gin Glu Arg Leu Ala Ala 

755 760 765 

Glu Leu Gin Ala Arg Arg Ala Pro Leu Ala Thr Met Glu Ser Leu Ser 

770 775 780 

Asp Thr Glu Ser Leu Tyr Ser Phe Asp Ser Arg Arg Ser Ser Gly Phe 
785 790 795 800 

Arg Ser Me Arg Gly Ser Pro Ser Leu His Afa Val Leu Glu Arg Asp 

805 810 815 

Glu Gly His Leu Phe Tyr I le Asp Pro Ala I le Pro Glu Glu Asn Pro 

820 825 830 

Ser Leu Ser Ser Arg Thr Glu Leu Leu Ala Ala Asp Ser Leu Ser Lys 

835 840 845 

His Ser Gin Asp Thr Gin Pro Leu Glu Ala Ala Leu Gly Ser Gly Gly 

850 855 860 

Val Thr Pro Glu Arg Pro Pro Ser Ala Ala Ala Asn Asp Glu Glu Glu 
865 870 875 880 

Glu Val Gly Gly Gly Gly Gly Gly Pro Ala Ser Arg Gly Glu Leu Ala 

885 890 895 

Leu His Asn Gly Arg Leu Gly Asp Ser Pro Ser Pro Gin Val Leu Glu 

900 905 910 

Phe Ala Glu Phe lie Asp Ser Leu Phe Asn Leu Asp Ser Lys Ser Ser 

915 920 925 

Ser Phe Gin Asp Leu Tyr Cys Met Val Val Pro Glu Ser Pro Thr Ser 

930 935 940 

Asp Tyr Ala Glu Gly Pro Lys Ser Pro Ser Gin Gin Glu lie Leu Leu 
945 950 955 960 

Arg Ala Gin Phe Glu Pro Asn Leu Val Pro Lys Pro Pro Arg Leu Phe 

965 970 975 

Ala Gly Ser Ala Asp Pro Ser Ser Gly Me Ser Leu Ser Pro Ser Phe 

980 985 990 

Pro Leu Ser Ser Ser Gly Glu Leu Met Asp Leu Thr Pro Thr Gly Leu 
995 1000 1005 



Ser Ser Gin Glu Cys Leu Ala Ala Asp Lys Me Arg Thr Ser Thr Pro 

1010 1015 1020 

Thr Gly His Gly Ala Ser Pro Ala Lys Gin Asp Glu Leu Val I le Ser 

1025 1030 1035 1040 

Ala Arg 
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<;210>; 2 

<:211>: 5788 

<;212>; DNA 

<;213>; Homo sapiens 

<;220>; 

<;221>; source 

<;222>; (1).. (5788) 

<:223>; /organism="Homo sapiens" 

<;220>; 

<;221>; CDS 

<:222>; (122). . (3250) 
<;400>; 2 

agtgaatcgg ggccttgggg agcccaggat ggaggtggcg gtcgcggcgg cgggccgagc 60 
cctgcggcgg gcgggaggag gtgagcacca ggcccactga gcctctgcag agccaccagc 120 
c atg ccc ggg ate gtg gtg ttc egg egg cgc tgg tct gtg ggc agt gat 169 
Met Pro Gly lie Val Val Phe Arg Arg Arg Trp Ser Val Gly Ser Asp 
15 10 15 

gac etc gtc eta ccg gec ate ttc etc ttt etc ctg cat acc acc tgg 217 
Asp Leu Val Leu Pro Ala I le Phe Leu Phe Leu Leu His Thr Thr Trp 

20 25 30 

ttt gtg ate ctg tec gtg gtg etc ttc ggc ctg gtc tat aac ccg cac 265 
Phe Val Me Leu Ser Val Val Leu Phe Gly Leu Val Tyr Asn Pro His 

35 40 45 

gag gec tgc tec ctg aac ctg gtg gac cac ggc cgc ggc tac ctg ggc 313 
Glu Ala Cys Ser Leu Asn Leu Val Asp His Gly Arg Gly Tyr Leu Gly 

50 55 60 

ate ctg ctg age tgc atg ate get gag atg gee ate ate tgg ctg age 361 
I le Leu Leu Ser Cys Met I le Ala Glu Met Ala Me Me Trp Leu Ser 
65 70 75 80 

atg cgc ggg ggc ate etc tac acg gag ccc cgt gac tec atg cag tac 409 
Met Arg Gly Gly Me Leu Tyr Thr Glu Pro Arg Asp Ser Met Gin Tyr 

85 90 95 

gtg etc tac gtg cgc ctg gec ate ctg gtg ate gag ttc ate tac gee 457 
Val Leu Tyr Val Arg Leu Ala Me Leu Val Me Glu Phe Me Tyr Ala 

100 105 110 

ate gtg ggc ate gtc tgg etc act cag tac tac acc tec tgc aac gac 505 
Me Val Gly Me Val Trp Leu Thr Gin Tyr Tyr Thr Ser Cys Asn Asp 

115 120 125 

etc act gee aag aat gtc acc etc gga atg gtt gtc tgc aac tgg gta 553 
Leu Thr Ala Lys Asn Val Thr Leu Gly Met Val Val Cys Asn Trp Val 

130 135 140 

gtc ate etc agt gtg tgc ate act gtc etc tgc gtc ttc gac ccc acg 601 
Val I le Leu Ser Val Cys I le Thr Val Leu Cys Val Phe Asp Pro Thr 
145 150 155 160 

ggc cgc acc ttt gtc aag ctg aga gee acc aag agg agg cag cgt aac 649 
Gly Arg Thr Phe Val Lys Leu Arg Ala Thr Lys Arg Arg Gin Arg Asn 

165 170 175 

ctg egg acc tac aac ctg egg cac cgc tta gag gag ggt caa gec acc 697 
Leu Arg Thr Tyr Asn Leu Arg His Arg Leu Glu Glu Gly Gin Ala Thr 
180 185 190 
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age tgg teg cgc egg etc aaa gtg ttc etc tgc tgc acg egg acg aag 745 

Ser Trp Ser Arg Arg Leu Lys Val Phe Leu Cys Cys Thr Arg Thr Lys 

195 200 205 

gac tec cag tea gat gee tac tea gaa ate gee tac etc ttt gcg gag 793 

Asp Ser Gin Ser Asp Ala Tyr Ser Glu lie Ala Tyr Leu Phe Ala Glu 

210 215 220 

ttc ttc egg gac ctt gac att gtg cca tec gac ate att get ggc ctg 841 

Phe Phe Arg Asp Leu Asp Me Val Pro Ser Asp I le Me Ala Gly Leu 

225 230 235 240 

gtg ctg etc egg cag egg cag egg gee aag cgc aac gee gtg ctg gac 889 

Val Leu Leu Arg Gin Arg Gin Arg Ala Lys Arg Asn Ala Val Leu Asp 

245 250 255 

gag gca aac aat gac ate ttg gee ttc ctg tct ggg atg ccg gtg acc 937 

Glu Ala Asn Asn Asp Me Leu Ala Phe Leu Ser Gly Met Pro Val Thr 

260 265 270 

aga aac acc aag tac etc gac etc aag aat tea caa gag atg etc cgc 985 

Arg Asn Thr Lys Tyr Leu Asp Leu Lys Asn Ser Gin Glu Met Leu Arg 

275 280 285 

tac aaa gag gtc tgc tac tac atg etc ttt gec ctg get gee tac ggg 1033 

Tyr Lys Glu Val Cys Tyr Tyr Met Leu Phe Ala Leu Ala Ala Tyr Gly 

290 295 300 

tgg ccc atg tac ctg atg egg aag ccc gee tgc ggc etc tgc caa ctg 1081 

Trp Pro Met Tyr Leu Met Arg Lys Pro Ala Cys Gly Leu Cys Gin Leu 

305 310 315 320 

get egg tec tgc teg tgt tgc ctg tgt cct gcg agg ccg egg ttc gee 1129 

Ala Arg Ser Cys Ser Cys Cys Leu Cys Pro Ala Arg Pro Arg Phe Ala 

325 330 335 

cct gga gtc acc ate gag gaa gac aac tgc tgt ggc tgt aat gee att 1177 

Pro Gly Val Thr Me Glu Glu Asp Asn Cys Cys Gly Cys Asn Ala Me 

340 345 350 

gee ate egg cgc cac ttc ctg gac gag aac atg act gcg gtg gac ate 1225 

Ala Me Arg Arg His Phe Leu Asp Glu Asn Met Thr Ala Val Asp Me 

355 360 365 

gtc tat acc tec tgc cat gat gcg gtc tat gaa acg ccc ttc tac gtg 1273 

Val Tyr Thr Ser Cys His Asp Ala Val Tyr Glu Thr Pro Phe Tyr Val 

370 375 380 

gcg gtg gac cat gac aag aag aaa gtg gtg ate agt ate egg ggg acc 1321 

Ala Val Asp His Asp Lys Lys Lys Val Val Me Ser Me Arg Gly Thr 

385 390 395 400 

ctg tec ccc aag gat gee ctg act gac ctg acg ggt gat get gag cgc 1369 

Leu Ser Pro Lys Asp Ala Leu Thr Asp Leu Thr Gly Asp Ala Glu Arg 

405 410 415 

etc ccc gtg gag ggg cac cac ggc acc tgg ctg ggc cac aag ggt atg 1417 

Leu Pro Val Glu Gly His His Gly Thr Trp Leu Gly His Lys Gly Met 

420 425 430 

gtc etc tea get gag tac ate aag aag aaa ctg gag cag gag atg gtc 1465 

Val Leu Ser Ala Glu Tyr Me Lys Lys Lys Leu Glu Gin Glu Met Val 

435 440 445 



(36) 



ttffl2 003-259884 



ctg tec cag gec ttt ggg cga gac ctg ggc cgc gga acc aaa cac tac 1513 
Leu Ser Gin Ala Phe Gly Arg Asp Leu Gly Arg Gly Thr Lys His Tyr 

450 455 460 

ggc ctg att gtg gtg ggc cac tec ctg ggc gcg ggc act get gec ate 1561 
Gly Leu Me Val Val Gly His Ser Leu Gly Ala Gly Thr Ala Ala He 
465 470 475 480 

etc tec ttc ctt ctg cgc cca cag tat ccg acc etc aag tgc ttt gec 1609 
Leu Ser Phe Leu Leu Arg Pro Gin Tyr Pro Thr Leu Lys Cys Phe Ala 

485 490 495 

tac tec ccg cca ggg ggc ctg ctg agt gag gat gcg atg gag tat tec 1657 
Tyr Ser Pro Pro Gly Gly Leu Leu Ser Glu Asp Ala Met Glu Tyr Ser 

500 505 510 

aag gag ttc gtg act get gtg gtt ctg ggc aaa gac etc gtc ccc agg 1705 
Lys Glu Phe Val Thr Ala Val Val Leu Gly Lys Asp Leu Val Pro Arg 

515 520 525 

att ggc etc tct cag ctg gaa ggc ttc cgc aga cag etc ctg gat gtc 1753 
I le Gly Leu Ser Gin Leu Glu Gly Phe Arg Arg Gin Leu Leu Asp Val 

530 535 540 

ctg cag cga age acc aag ccc aaa tgg egg ate ate gtg ggg gec acc 1801 
Leu Gin Arg Ser Thr Lys Pro Lys Trp Arg lie lie Val Gly Ala Thr 
545 550 555 560 

aaa tgc ate ccc aag teg gag ctg cct gag gag gta gag gtg acc acc 1849 
Lys Cys Me Pro Lys Ser Glu Leu Pro Glu Glu Val Glu Val Thr Thr 

565 570 575 

ctg gee age acg egg etc tgg acc cac ccc age gac eta act ata gee 1897 
Leu Ala Ser Thr Arg Leu Trp Thr His Pro Ser Asp Leu Thr I le Ala 

580 585 590 

etc tea gec age act cca etc tac ccg ccc ggc cgc ate ate cac gtg 1945 
Leu Ser Ala Ser Thr Pro Leu Tyr Pro Pro Gly Arg Me lie His Val 

595 600 605 

gtc cac aac cac cct gca gag cag tgc tgc tgc tgt gag cag gag gag 1993 
Val His Asn His Pro Ala Glu Gin Cys Cys Cys Cys Glu Gin Glu Glu 

610 615 620 

ccc aca tac ttt gee ate tgg ggc gac aac aag gec ttc aat gag gtg 2041 
Pro Thr Tyr Phe Ala I le Trp Gly Asp Asn Lys Ala Phe Asn Glu Val 
625 630 635 640 

ate ate teg cca gee atg ctg cat gag cac ctg ccc tat gtg gtc atg 2089 
Me Me Ser Pro Ala Met Leu His Glu His Leu Pro Tyr Val Val Met 

645 650 655 

gag ggg etc aac aag gtg ctg gag aac tac aac aag ggg aag acc get 2137 
Glu Gly Leu Asn Lys Val Leu Glu Asn Tyr Asn Lys Gly Lys Thr Ala 

660 665 670 

ctg etc tct gca gee aag gtc atg gtg age cct acc gag gtg gac ctg 2185 
Leu Leu Ser Ala Ala Lys Val Met Val Ser Pro Thr Glu Val Asp Leu 

675 680 685 

act cct gag etc ate ttc cag cag cag cca etc ccc acg ggg ccg ccc 2233 
Thr Pro Glu Leu Me Phe Gin Gin Gin Pro Leu Pro Thr Gly Pro Pro 

690 695 700 

atg ccc act ggc ctt gee ctg gag ctg ccg act gca gac cac cgc aac 2281 
Met Pro Thr Gly Leu Ala Leu Glu Leu Pro Thr Ala Asp His Arg Asn 
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705 710 715 720 

age age gtc agg age aag tec cag tct gag atg age ctg gag ggc ttc 2329 

Ser Ser Val Arg Ser Lys Ser Gin Ser Glu Met Ser Leu Glu Gly Phe 

725 730 735 

teg gag ggg egg ctg ctg teg cca gtg gtt gcg gcg gcg gee cgc cag 2377 

Ser Glu Gly Arg Leu Leu Ser Pro Val Val Ala Ala Ala Ala Arg Gin 

740 745 750 

gac ccg gtg gag ctg ctg ctg ctg tct ace cag gag egg ctg gca gcg 2425 

Asp Pro Val Glu Leu Leu Leu Leu Ser Thr Gin Glu Arg Leu Ala Ala 

755 760 765 

gag ctg cag gee egg egg gca cca ctg gee ace atg gag age etc teg 2473 

Glu Leu Gin Ala Arg Arg Ala Pro Leu Ala Thr Met Glu Ser Leu Ser 

770 775 780 

gac act gag tec ctg tac age ttc gac teg cgc cgc tec tea ggc ttc 2521 

Asp Thr Glu Ser Leu Tyr Ser Phe Asp Ser Arg Arg Ser Ser Gly Phe 

785 790 795 800 

cgc age ate egg ggc tec ccc age etc cac get gtg ctg gag cgt gat 2569 
Arg Ser Me Arg Gly Ser Pro Ser Leu His Ala Val Leu Glu Arg Asp 

805 810 815 

gaa ggc cac etc ttc tac att gac cct gee ate ccc gag gaa aac cca 2617 
Glu Gly His Leu Phe Tyr I le Asp Pro Ala I le Pro Glu Glu Asn Pro 

820 825 830 

tec ctg age teg cgc act gag ctg ctg gcg gee gac age ctg tec aag 2665 
Ser Leu Ser Ser Arg Thr Glu Leu Leu Ala Ala Asp Ser Leu Ser Lys 

835 840 845 

cac tea cag gac acg cag ccc ctg gag gcg gee ctg ggc agt ggc ggc 2713 
His Ser Gin Asp Thr Gin Pro Leu Glu Ala Ala Leu Gly Ser Gly Gly 

850 855 860 

gtc act cet gag egg ccc ccc agt get gcg gee aat gac gag gag gaa 2761 
Val Thr Pro Glu Arg Pro Pro Ser Ala Ala Ala Asn Asp Glu Glu Glu 
865 870 875 880 

gag gtt ggc ggt ggg ggt ggc ggg ccg gee tec cgc ggg gag ctg gcg 2809 
Glu Val Gly Gly Gly Gly Gly Gly Pro Ala Ser Arg Gly Glu Leu Ala 

885 890 895 

ctg cac aat ggg cgc ctg ggg gac teg ccc agt cct cag gtg ctg gaa 2857 
Leu His Asn Gly Arg Leu Gly Asp Ser Pro Ser Pro Gin Val Leu Glu 
900 905 910 

ttc gee gag ttc ate gac age etc ttc aac ctg gac age aag age age 2905 

Phe Ala Glu Phe lie Asp Ser Leu Phe Asn Leu Asp Ser Lys Ser Ser 

915 920 925 

tec ttc caa gac etc tac tgc atg gtg gtg ccc gag age ccc ace agt 2953 

Ser Phe Gin Asp Leu Tyr Cys Met Val Val Pro Glu Ser Pro Thr Ser 

930 935 940 

gac tac get gag ggc ccc aag tec ccc age cag caa gag ate ctg etc 3001 

Asp Tyr Ala Glu Gly Pro Lys Ser Pro Ser Gin Gin Glu lie Leu Leu 

945 950 955 960 

cgt gec cag ttc gag ccc aac ctg gtg ccc aag ccc cca egg etc ttt 3049 

Arg Ala Gin Phe Glu Pro Asn Leu Val Pro Lys Pro Pro Arg Leu Phe 
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965 970 975 

gcc ggc tea gec gac ccc tec teg ggc ate tea etc teg ccc tec ttc 3097 
Ala Giy Ser Ala Asp Pro Ser Ser Gly Me Ser Leu Ser Pro Ser Phe 

980 985 990 

ccg etc age tec teg ggt gag etc atg gac ctg acg ccc acg ggc etc 3145 
Pro Leu Ser Ser Ser Gly Glu Leu Met Asp Leu Thr Pro Thr Gly Leu 

995 1000 1005 

agt age cag gaa tgc ctg gcg get gac aag ate egg act tct acc 3190 
Ser Ser Gin Glu Cys Leu Ala Ala Asp Lys Me Arg Thr Ser Thr 

1010 1015 1020 

ccc act ggc cac gga gcc age ccc gcc aag caa gat gag ctg gtc 3235 
Pro Thr Gly His Gly Ala Ser Pro Ala Lys Gin Asp Glu Leu Val 

1025 1030 1035 

ate tea gca cgc tag caccccagtt gcgtggccag ccgggcccag gcaggagcag 3290 
I le Ser Ala Arg 

1040 



gtggccctgt 


gggcacctgg 


tgcctgcccc 


ctgccgggca 


gctttaagga 


cagaccccca 


3350 


ggggcagttt 


agcctcaggc 


acaggcatcg 


ctgetgaget 


gggggtcege 


atccctacct 


3410 


cagcttagga 


cccccagagc 


caaggtggct 


gggatctggc 


cccacagatg 


gggaaagatg 


3470 


gggaagggtg 


tggagtgggg 


aggagectgg 


gcagcctgct 


gggtgggcca 


cactcagcct 


3530 


gactgccctc 


catgggggca 


ttctggcacc 


ccctgctcca 


ggacaggeca 


tgggcaagct 


3590 


gcctcccatc 


actgcctgct 


ggctgctctc 


ccaggggcca 


ggtggagagc 


agtgcccccc 


3650 


gacacatgta 


ttctcatctg 


tggtccaggc 


cggcatcgtc 


ctggccaccc 


cccagatctg 


3710 


gtgcctgctg 


gccggccccc 


tggggtgccc 


ctgccgaggt 


ggcctgcagt 


gctgtacatg 


3770 


tttacagaag 


ctgctgggct 


tggctcagga 


tgtgttctgg 


gettgeaage 


cccccgccca 


3830 


atcatgtgtt 


cagtagecat 


cctctgagca 


gggeccaagg 


cagecagggg 


cctggagggg 


3890 


ccagaggagg 


gtggggtcag 


ggccgcccct 


tctctgcctt 


gtgcctctca 


tgctgcctcc 


3950 


tctgcccatg 


ggtcctgggc 


acccaggcct 


gccctgcctg 


ctggctactt 


cctggcttac 


4010 


cttctacccc 


caaggatcct 


caccacccaa 


agggtggtgg 


geactgetgt 


gaccacccca 


4070 


getgeagagt 


cagtgccctg 


ggtggaagga 


aggcactgag 


agcccccttc 


ctctgagggc 


4130 


cccacctcac 


cccttggtgt 


cacccccacc 


acgcctaggc 


agctctgggc 


cctgggatct 


4190 


ggaaccaaca 


cacccctgtt 


cccctcagct 


ttccctcctc 


gctggcctgg 


gcaccctcct 


4250 


gggagcaggc 


cttcctccct 


cccaccccca 


atgtcctgtt 


ggtaggaggt 


ggggecaaga 


4310 


gtggggtatg 


gtgggccttg 


gctggagacc 


tctgtccact 


geccagggag 


gggcctgggg 


4370 


ctgggagcag 


teceggttta 


gectgaggtc 


cccatagggc 


ttcctcccct 


gctgggtttg 


4430 


ggaagcagtt 


agggagatag 


cgacccggag 


tttccccaga 


agcggggtgg 


gagggtgtgc 


4490 


atgctagtgt 


tggegegtat 


gcatgtgcat 


gagtgtgcac 


cgttcctaag 


gaaggggect 


4550 


ctggggctgc 


ccaccctacc 


tgccctgcct 


gcctgctgcc 


cctcccagcc 


tgccaagaaa 


4610 


aeggtagggg 


agcatgatgg 


ggectttgag 


geagggtege 


agggacaagc 


tcagctttag 


4670 


gcaccatctg 


ttcccatcgc 


gcctgctgct 


gtgacccgtt 


ttggaaaact 


ggtgtgtacc 


4730 


gaggegctga 


ctgcacggct 


gaccgcctgc 


tcgtgccttc 


attctgeage 


ggcatggtcc 


4790 


ctcccattct 


ggctccacct 


gcagcctccc 


tgggtggcct 


aggctccccc 


gaccaagaga 


4850 


cctccctctc 


atgatcactg 


gtacctgggg 


gectgaatte 


tggcccccgg 


ctccccacac 


4910 


agctgggact 


ggcctggatg 


gctgtcctgg 


gagcccctgc 


ccaccctgac 


agagggagct 


4970 


gggcctcccc 


tcatcctctg 


taactcccgc 


cttcaccaga 


ctcaaggaca 


ccctggccct 


5030 


gctgaggcat 


acagagcttc 


agcccagcac 


agaagcaaga 


caaaatcagt 


ggctcttaga 


5090 


gtttagaaaa 


caagacagac 


tctcagatga 


aagatctgac 


aagcaccgtg 


gccagtcaca 


5150 


gggagagact 


tgatgtctgg 


ccttttaatt 


cctcctctgc 


cagggtgggt 


cctgggacct 


5210 
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ctaatgtggg 
aggctgcagc 
gcacccaggg 
cctgctgcac 
cagccccgtt 
gggcctgtcc 
cccacagacc 
tgtatgaaag 



catgtcgtcc 
cacaccatgt 
gcagcccacc 
gtctccctcc 
cggctcagac 
tcccaggggc 
ctcatgcact 
atccaaacta 



accccaggac 
ttcaggcttg 
cctaacctgg 
tccaccccat 
cgacccccac 
ctgggcgact 
ctcttacgtg 
atattgctgt 



aagccatcag 
gggctggggc 
ctcctaccca 
accacactgg 
tccatcccca 
ccatatgcaa 
ccattctccc 
aaaaaggaga 



ggacagaccc 
aggcttgggc 
cctcgccctt 
ggggtctgag 
gacctgcagc 
tcagtagcga 
cagacttttt 
gacaaattaa 



cccaccccca 
tcaatcctgg 
gaaggatggg 
ccacccccct 
acaagtgcgc 
gcagccgggc 
ttgtacttaa 
tatagcttat 



5270 
5330 
5390 
5450 
5510 
5570 
5630 
5690 



tctataaata tatctgtata taaaggtttc tgtatattgt atagagctgt gtataaactg 
gatgtagaag aaaaaaaaaa aaaaaaaaaa aaaaaaaa 



5750 
5788 



<;210> 
<;211> 
<I212> 
<;213> 
<;220> 
<;221> 
<;222> 
<;223> 
<;220> 
<;221> 
<;222> 
<;400> 



3 

3129 
DNA 

Homo sapiens 

source 
(1).. (3129) 

/organ ism="Homo sapiens" 



CDS 

(1). 
3 



(3129) 



atg ccc ggg ate gtg gtg ttc egg egg cgc tgg 
Met Pro Gly lie Val Val Phe Arg Arg Arg Trp 
1 5 . 10 

gac etc gtc eta ccg gec ate ttc etc ttt etc 
Asp Leu Val Leu Pro Ala lie Phe Leu Phe Leu 

20 25 
ttt gtg ate ctg tec gtg gtg etc ttc ggc ctg 
Phe Val lie Leu Ser Val Val Leu Phe Gly Leu 

35 40 
gag gec tgc tec ctg aac ctg gtg gac cac ggc 
Glu Ala Cys Ser Leu Asn Leu Val Asp His Gly 

50 55 
ate ctg ctg age tgc atg ate get gag atg gec 
lie Leu Leu Ser Cys Met Me Ala Glu Met Ala 
65 70 75 

atg cgc ggg ggc ate etc tac acg gag ccc cgt 
Met Arg Gly Gly lie Leu Tyr Thr Glu Pro Arg 

85 90 
gtg etc tac gtg cgc ctg gee ate ctg gtg ate 
Val Leu Tyr Val Arg Leu Ala Me Leu Val Me 

100 105 
ate gtg ggc ate gtc tgg etc act cag tac tac 
Me Val Gly Me Val Trp Leu Thr Gin Tyr Tyr 

115 120 
etc act gee aag aat gtc acc etc gga atg gtt 
Leu Thr Ala Lys Asn Val Thr Leu Gly Met Val 
130 135 



tct gtg 
Ser Val 

ctg cat 
Leu His 

gtc tat 
Val Tyr 
45 
cgc ggc 
Arg Gly 
60 

ate ate 
Me Me 

gac tec 
Asp Ser 

gag ttc 
Glu Phe 

acc tec 
Thr Ser 
125 
gtc tgc 
Val Cys 
140 



ggc agt gat 
Gly Ser Asp 
15 

acc acc tgg 
Thr Thr Trp 
30 

aac ccg cac 
Asn Pro His 

tac ctg ggc 
Tyr Leu Gly 

tgg ctg age 
Trp Leu Ser 
80 

atg cag tac 
Met Gin Tyr 
95 

ate tac gee 
I le Tyr Ala 
110 

tgc aac gac 
Cys Asn Asp 

aac tgg gta 
Asn Trp Val 



48 



96 



144 



192 



240 



288 



336 



384 



432 
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gtc ate etc agt gtg tgc ate act gtc etc tgc gtc ttc gac ccc acg 480 

Val Me Leu Ser Val Cys Me Thr Val Leu Cys Val Phe Asp Pro Thr 

145 150 155 160 

ggc cgc ace ttt gtc aag ctg aga gee ace aag agg agg cag cgt aac 528 

Gly Arg Thr Phe Val Lys Leu Arg Ala Thr Lys Arg Arg Gin Arg Asn 

165 170 175 

ctg egg acc tac aac ctg egg cac cgc tta gag gag ggt caa gee ace 576 

Leu Arg Thr Tyr Asn Leu Arg His Arg Leu Glu Glu Gly Gin Ala Thr 

180 185 190 

age tgg teg cgc egg etc aaa gtg ttc etc tgc tgc acg egg acg aag 624 

Ser Trp Ser Arg Arg Leu Lys Val Phe Leu Cys Cys Thr Arg Thr Lys 

195 200 205 

gac tec cag tea gat gee tac tea gaa ate gee tac etc ttt gcg gag 672 

Asp Ser Gin Ser Asp Ala Tyr Ser Glu Me Ala Tyr Leu Phe Ala Glu 

210 215 220 

ttc ttc egg gac ctt gac att gtg cca tec gac ate att get ggc ctg 720 

Phe Phe Arg Asp Leu Asp Me Val Pro Ser Asp Me Me Ala Gly Leu 

225 230 235 240 

gtg ctg etc egg cag egg cag egg gee aag cgc aac gee gtg ctg gac 768 

Val Leu Leu Arg Gin Arg Gin Arg Ala Lys Arg Asn Ala Val Leu Asp 

245 250 255 

gag gca aac aat gac ate ttg gee ttc ctg tct ggg atg ccg gtg acc 816 

Glu Ala Asn Asn Asp I le Leu Ala Phe Leu Ser Gly Met Pro Val Thr 
260 265 270 

aga aac acc aag tac etc gac etc aag aat tea caa gag atg etc cgc 864 
Arg Asn Thr Lys Tyr Leu Asp Leu Lys Asn Ser Gin Glu Met Leu Arg 

275 280 285 

tac aaa gag gtc tgc tac tac atg etc ttt gee ctg get gee tac ggg 912 
Tyr Lys Glu Val Cys Tyr Tyr Met Leu Phe Ala Leu Ala Ala Tyr Gly 

290 295 300 

tgg ccc atg tac ctg atg egg aag ccc gee tgc ggc etc tgc caa ctg 960 
Trp Pro Met Tyr Leu Met Arg Lys Pro Ala Cys Gly Leu Cys Gin Leu 
305 310 315 320 

get egg tec tgc teg tgt tgc ctg tgt cct gcg agg ccg egg ttc gee 1008 
Ala Arg Ser Cys Ser Cys Cys Leu Cys Pro Ala Arg Pro Arg Phe Ala 

325 330 335 

cct gga gtc acc ate gag gaa gac aac tgc tgt ggc tgt aat gee att 1056 
Pro Gly Val Thr I le Glu Glu Asp Asn Cys Cys Gly Cys Asn Ala I le 

340 345 350 

gee ate egg cgc cac ttc ctg gac gag aac atg act gcg gtg gac ate 1104 
Ala Me Arg Arg His Phe Leu Asp Glu Asn Met Thr Ala Val Asp Me 

355 360 365 

gtc tat acc tec tgc cat gat gcg gtc tat gaa acg ccc ttc tac gtg 1152 
Val Tyr Thr Ser Cys His Asp Ala Val Tyr Glu Thr Pro Phe Tyr Val 
370 375 380 

gcg gtg gac cat gac aag aag aaa gtg gtg ate agt ate egg ggg acc 1200 
Ala Val Asp His Asp Lys Lys Lys Val Val lie Ser Me Arg Gly Thr 
385 390 395 400 
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ctg tec ccc aag gat gec ctg act gac ctg acg ggt gat get gag cgc 1248 
Leu Ser Pro Lys Asp Ala Leu Thr Asp Leu Thr Gly Asp Ala Glu Arg 

405 410 415 

etc ccc gtg gag ggg cac cac ggc acc tgg ctg ggc cac aag ggt atg 1296 
Leu Pro Val Glu Gly His His Gly Thr Trp Leu Gly His Lys Gly Met 

420 425 430 

gtc etc tea get gag tac ate aag aag aaa ctg gag cag gag atg gtc 1344 
Val Leu Ser Ala Glu Tyr lie Lys Lys Lys Leu Glu Gin Glu Met Val 

435 440 445 

ctg tec cag gec ttt ggg cga gac ctg ggc cgc gga acc aaa cac tac 1392 
Leu Ser Gin Ala Phe Gly Arg Asp Leu Gly Arg Gly Thr Lys His Tyr 

450 455 460 

ggc ctg att gtg gtg ggc cac tec ctg ggc gcg ggc act get gec ate 1440 
Gly Leu Me Val Val Gly His Ser Leu Gly Ala Gly Thr Ala Ala Me 
465 470 475 480 

etc tec ttc ctt ctg cgc cca cag tat ccg acc etc aag tgc ttt gee 1488 
Leu Ser Phe Leu Leu Arg Pro Gin Tyr Pro Thr Leu Lys Cys Phe Ala 

485 490 495 

tac tec ccg cca ggg ggc ctg ctg agt gag gat gcg atg gag tat tec 1536 
Tyr Ser Pro Pro Gly Gly Leu Leu Ser Glu Asp Ala Met Glu Tyr Ser 

500 505 510 

aag gag ttc gtg act get gtg gtt ctg ggc aaa gac etc gtc ccc agg 1584 
Lys Glu Phe Val Thr Ala Val Val Leu Gly Lys Asp Leu Val Pro Arg 

515 520 525 

att ggc etc tct cag ctg gaa ggc ttc cgc aga cag etc ctg gat gtc 1632 
lie Gly Leu Ser Gin Leu Glu Gly Phe Arg Arg Gin Leu Leu Asp Val 

530 535 540 

ctg cag cga age acc aag ccc aaa tgg egg ate ate gtg ggg gec acc 1680 
Leu Gin Arg Ser Thr Lys Pro Lys Trp Arg lie Me Val Gly Ala Thr 
545 550 555 560 

aaa tgc ate ccc aag teg gag ctg cct gag gag gta gag gtg acc acc 1728 
Lys Cys Me Pro Lys Ser Glu Leu Pro Glu Glu Val Glu Val Thr Thr 

565 570 575 

ctg gee age acg egg etc tgg acc cac ccc age gac eta act ata gee 1776 
Leu Ala Ser Thr Arg Leu Trp Thr His Pro Ser Asp Leu Thr I le Ala 

580 585 590 

etc tea gec age act cca etc tac ccg ccc ggc cgc ate ate cac gtg 1824 
Leu Ser Ala Ser Thr Pro Leu Tyr Pro Pro Gly Arg Me Me His Val 

595 600 605 

gtc cac aac cac cct gca gag cag tgc tgc tgc tgt gag cag gag gag 1872 
Val His Asn His Pro Ala Glu Gin Cys Cys Cys Cys Glu Gin Glu Glu 

610 615 620 

ccc aca tac ttt gee ate tgg ggc gac aac aag gee ttc aat gag gtg 1920 
Pro Thr Tyr Phe Ala I le Trp Gly Asp Asn Lys Ala Phe Asn Glu Val 
625 630 635 640 

ate ate teg cca gee atg ctg cat gag cac ctg ccc tat gtg gtc atg 1968 
Me Me Ser Pro Ala Met Leu His Glu His Leu Pro Tyr Val Val Met 

645 650 655 

gag ggg etc aac aag gtg ctg gag aac tac aac aag ggg aag acc get 2016 
Glu Gly Leu Asn Lys Val Leu Glu Asn Tyr Asn Lys Gly Lys Thr Ala 
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660 665 670 

ctg etc tct gca gec aag gtc atg gtg age cct ace gag gtg gac ctg 2064 
Leu Leu Ser Ala Ala Lys Val Met Val Ser Pro Thr Glu Val Asp Leu 

675 680 685 

act cct gag etc ate ttc cag cag cag cca etc ccc acg ggg ccg ccc 2112 
Thr Pro Glu Leu Me Phe Gin Gin Gin Pro Leu Pro Thr Gly Pro Pro 

690 695 700 

atg ccc act ggc ctt gee ctg gag ctg ccg act gca gac cac cgc aac 2160 
Met Pro Thr Gly Leu Ala Leu Glu Leu Pro Thr Ala Asp His Arg Asn 
705 710 715 720 

age age gtc agg age aag tec cag tct gag atg age ctg gag ggc ttc 2208 
Ser Ser Val Arg Ser Lys Ser Gin Ser Glu Met Ser Leu Glu Gly Phe 
725 730 735 

teg gag ggg egg ctg ctg teg cca gtg gtt gcg gcg gcg gee cgc cag 2256 

Ser Glu Gly Arg Leu Leu Ser Pro Val Val Ala Ala Ala Ala Arg Gin 

740 745 750 

gac ccg gtg gag ctg ctg ctg ctg tct ace cag gag egg ctg gca gcg 2304 

Asp Pro Val Glu Leu Leu Leu Leu Ser Thr Gin Glu Arg Leu Ala Ala 

755 760 765 

gag ctg cag gee egg egg gca cca ctg gee ace atg gag age etc teg 2352 

Glu Leu Gin Ala Arg Arg Ala Pro Leu Ala Thr Met Glu Ser Leu Ser 

770 775 780 

gac act gag tec ctg tac age ttc gac teg cgc cgc tec tea ggc ttc 2400 

Asp Thr Glu Ser Leu Tyr Ser Phe Asp Ser Arg Arg Ser Ser Gly Phe 

785 790 795 800 

cgc age ate egg ggc tec ccc age etc cac get gtg ctg gag cgt gat 2448 

Arg Ser Me Arg Gly Ser Pro Ser Leu His Ala Val Leu Glu Arg Asp 

805 810 815 

gaa ggc cac etc ttc tac att gac cct gee ate ccc gag gaa aac cca 2496 

Glu Gly His Leu Phe Tyr Me Asp Pro Ala Me Pro Glu Glu Asn Pro 

820 825 830 

tec ctg age teg cgc act gag ctg ctg gcg gee gac age ctg tec aag 2544 

Ser Leu Ser Ser Arg Thr Glu Leu Leu Ala Ala Asp Ser Leu Ser Lys 

835 840 845 

cac tea cag gac acg cag ccc ctg gag gcg gee ctg ggc agt ggc ggc 2592 
His Ser Gin Asp Thr Gin Pro Leu Glu Ala Ala Leu Gly Ser Gly Gly 

850 855 860 

gtc act cct gag egg ccc ccc agt get gcg gee aat gac gag gag gaa 2640 
Val Thr Pro Glu Arg Pro Pro Ser Ala Ala Ala Asn Asp Glu Glu Glu 
865 870 875 880 

gag gtt ggc ggt ggg ggt ggc ggg ccg gee tec cgc ggg gag ctg gcg 2688 
Glu Val Gly Gly Gly Gly Gly Gly Pro Ala Ser Arg Gly Glu Leu Ala 

885 890 895 

ctg cac aat ggg cgc ctg ggg gac teg ccc agt cct cag gtg ctg gaa 2736 
Leu His Asn Gly Arg Leu Gly Asp Ser Pro Ser Pro Gin Val Leu Glu 

900 905 910 

ttc gee gag ttc ate gac age etc ttc aac ctg gac age aag age age 2784 
Phe Ala Glu Phe Me Asp Ser Leu Phe Asn Leu Asp Ser Lys Ser Ser 
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915 920 925 

tec ttc caa gac etc tac tgc atg gtg gtg ccc gag age ccc ace agt 2832 
Ser Phe Gin Asp Leu Tyr Cys Met Val Val Pro Glu Ser Pro Thr Ser 

930 935 940 

gac tac get gag ggc ccc aag tec ccc age cag caa gag ate ctg etc 2880 
Asp Tyr Ala Glu Gly Pro Lys Ser Pro Ser Gin Gin Glu Me Leu Leu 
945 950 955 960 

cgt gee cag ttc gag ccc aac ctg gtg ccc aag ccc cca egg etc ttt 2928 
Arg Ala Gin Phe Glu Pro Asn Leu Val Pro Lys Pro Pro Arg Leu Phe 

965 970 975 

gee ggc tea gee gac ccc tec teg ggc ate tea etc teg ccc tec ttc 2976 
Ala Gly Ser Ala Asp Pro Ser Ser Gly Me Ser Leu Ser Pro Ser Phe 

980 985 990 

ccg etc age tec teg ggt gag etc atg gac ctg acg ccc acg ggc etc 3024 
Pro Leu Ser Ser Ser Gly Glu Leu Met Asp Leu Thr Pro Thr Gly Leu 

995 1000 1005 

agt age cag gaa tgc ctg gcg get gac aag ate egg act tct acc ccc 3072 
Ser Ser Gin Glu Cys Leu Ala Ala Asp Lys Me Arg Thr Ser Thr Pro 

1010 1015 1020 

act ggc cac gga gee age ccc gee aag caa gat gag ctg gtc ate tea 3120 
Thr Gly His Gly Ala Ser Pro Ala Lys Gin Asp Glu Leu Val Me Ser 
1025 1030 1035 1040 

gca cgc tag 3129 
Ala Arg 



<;210>; 4 

<;211>; 672 

<;212>; PRT 

<;213>; Homo sapiens 



<;400>; 4 

Met Pro Gly Met Val Leu Phe Gly Arg Arg Trp Ala Me Ala Ser Asp 

15 10 15 

Asp Leu Val Phe Pro Gly Phe Phe Glu Leu Val Val Arg Val Leu Trp 

20 25 30 

Trp Me Gly Me Leu Thr Leu Tyr Leu Met His Arg Gly Lys Leu Asp 

35 40 45 

Cys Ala Gly Gly Ala Leu Leu Ser Ser Tyr Leu Me Val Leu Met Me 

50 55 60 

Leu Leu Ala Val Val Me Cys Thr Val Ser Ala Me Met Cys Val Ser 
65 70 75 80 

Met Arg Gly Thr Me Cys Asn Pro Gly Pro Arg Lys Ser Met Ser Lys 

85 90 95 

Leu Leu Tyr Me Arg Leu Ala Leu Phe Phe Pro Glu Met Val Trp Ala 
100 105 110 



Ser Leu Gly Ala Ala Trp Val Ala Asp Gly Val Gin Cys Asp Arg Thr 

115 120 125 

Val Val Asn Gly lie lie Ala Thr Val Val Val Ser Trp lie lie Me 
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130 135 140 

Ala Ala Thr Val Val Ser lie lie I le Val Phe Asp Pro Leu Gly Gly 
145 150 155 160 

Lys Met Ala Pro Tyr Ser Ser Ala Gly Pro Ser His Leu Asp Ser His 

165 170 175 

Asp Ser Ser Gin Leu Leu Asn Gly Leu Lys Thr Ala Ala Thr Ser Val 

180 185 190 

Trp Glu Thr Arg Me Lys Leu Leu Cys Cys Cys lie Gly Lys Asp Asp 

195 200 205 

His Thr Arg Val Ala Phe Ser Ser Thr Ala Glu Leu Phe Ser Thr Tyr 
210 215 220 

Phe Ser Asp Thr Asp Leu Val Pro Ser Asp He Ala Ala Gly Leu Ala 
225 230 235 240 

Leu Leu His Gin Gin Gin Asp Asn I le Arg Asn Asn Gin Glu Pro Ala 

245 250 255 

Gin Val Val Cys His Ala Pro Gly Ser Ser Gin Glu Ala Asp Leu Gly 

260 265 270 

Ala Glu Leu Glu Asn Cys His His Tyr Met Gin Phe Ala Ala Ala Ala 

275 280 285 

Tyr Gly Trp Pro Leu Tyr lie Tyr Arg Asn Pro Leu Thr Gly Leu Cys 

290 295 300 

Arg lie Gly Gly Asp Cys Cys Arg Ser Arg Thr Thr Asp Tyr Asp Leu 
305 310 315 320 

Val Gly Gly Asp Gin Leu Asn Cys His Phe Gly Ser Me Leu His Thr 

325 330 335 

Thr Gly Leu Gin Tyr Arg Asp Phe I le His Val Ser Phe His Asp Lys 

340 345 350 

Val Tyr Glu Leu Pro Phe Leu Val Ala Leu Asp His Arg Lys Glu Ser 

355 360 365 

Val Val Val Ala Val Arg Gly Thr Met Ser Leu Gin Asp Val Leu Thr 

370 375 380 

Asp Leu Ser Ala Glu Ser Glu Val Leu Asp Val Glu Cys Glu Val Gin 
385 390 395 400 

Asp Arg Leu Ala His Lys Gly Me Ser Gin Ala Ala Arg Tyr Val Tyr 

405 410 415 

Gin Arg Leu Me Asn Asp Gly Me Leu Ser Gin Ala Phe Ser lie Ala 

420 425 430 

Pro Glu Tyr Arg Leu Val Me Val Gly His Ser Leu Gly Gly Gly Ala 

435 440 445 

Ala Ala Leu Leu Ala Thr Met Leu Arg Ala Ala Tyr Pro Gin Val Arg 
450 455 460 



Cys Tyr Ala Phe Ser Pro Pro Arg Gly Leu Trp Ser Lys Ala Leu Gin 

465 470 475 480 

Glu Tyr Ser Gin Ser Phe Me Val Ser Leu Val Leu Gly Lys Asp Val 

485 490 495 

Me Pro Arg Leu Ser Val Thr Asn Leu Glu Asp Leu Lys Arg Arg I le 

500 505 510 

Leu Arg Val Val Ala His Cys Asn Lys Pro Lys Tyr Lys Me Leu Leu 
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515 520 
His Gly Leu Trp Tyr Glu Leu Phe 

530 535 
Thr Glu Leu Asp Gly Gly Asp Gin 
545 550 
Gly Glu Gin Ser Leu Leu Thr Arg 
565 



525 

Gly Gly Asn Pro Asn Asn Leu Pro 
540 

Glu Val Leu Thr Gin Pro Leu Leu 
555 560 
Trp Ser Pro Ala Tyr Ser Phe Ser 
570 575 



Ser Asp Ser Pro Leu Asp Ser Ser Pro Lys Tyr Pro Pro Leu Tyr Pro 

580 585 590 

Pro Gly Arg Me lie His Leu Gin Glu Glu Gly Ala Ser Gly Arg Phe 

595 600 605 

Gly Cys Cys Ser Ala Ala His Tyr Ser Ala Lys Trp Ser His Glu Ala 

610 615 620 

Glu Phe Ser Lys I le Leu I le Gly Pro Lys Met Leu Thr Asp His Met 
625 630 635 640 

Pro Asp lie Leu Met Arg Ala Leu Asp Ser Val Val Ser Asp Arg Ala 

645 650 655 

Ala Cys Val Ser Cys Pro Ala Gin Gly Val Ser Ser Val Asp Val Ala 
660 665 670 



<;210> 
< ; 21 1 > 
<;212> 
<;213> 



5 

647 
PRT 

Homo sapiens 



<:400>; 5 

Ser lie Arg Gly Thr Leu Ser Pro Lys Asp Ala Leu Thr Asp Leu Thr 

15 10 15 

Gly Asp Ala Glu Arg Leu Pro Val Glu Gly His His Gly Thr Trp Leu 

20 25 30 

Gly His Lys Gly Met Val Leu Ser Ala Glu Tyr Me Lys Lys Lys Leu 

35 40 45 

Glu Gin Glu Met Val Leu Ser Gin Ala Phe Gly Arg Asp Leu Gly Arg 

50 55 60 

Gly Thr Lys His Tyr Gly Leu Me Val Val Gly His Ser Leu Gly Ala 
65 70 75 80 

Gly Thr Ala Ala Me Leu Ser Phe Leu Leu Arg Pro Gin Tyr Pro Thr 

85 90 95 

Leu Lys Cys Phe Ala Tyr Ser Pro Pro Gly Gly Leu Leu Ser Glu Asp 
100 105 110 



Ala Met Glu Tyr Ser Lys Glu Phe Val Thr Ala Val Val Leu Gly Lys 

115 120 125 

Asp Leu Val Pro Arg I le Gly Leu Ser Gin Leu Glu Gly Phe Arg Arg 

130 135 140 

Gin Leu Leu Asp Val Leu Gin Arg Ser Thr Lys Pro Lys Trp Arg I le 
145 150 155 160 

Me Val Gly Ala Thr Lys Cys lie Pro Lys Ser Glu Leu Pro Glu Glu 
165 170 175 
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Val Glu Val Thr Thr Leu Ala Ser Thr Arg Leu Trp Thr His Pro Ser 

180 185 190 

Asp Leu Thr Me Ala Leu Ser Ala Ser Thr Pro Leu Tyr Pro Pro Gly 

195 200 205 

Arg He He His Val Val His Asn His Pro Ala Glu Gin Cys Cys Cys 
210 215 220 



Cys Glu Gin Glu Glu Pro Thr Tyr Phe Ala I le Trp Gly Asp Asn Lys 
225 230 235 240 

Ala Phe Asn Glu Val Me Me Ser Pro Ala Met Leu His Glu His Leu 

245 250 255 

Pro Tyr Val Val Met Glu Gly Leu Asn Lys Val Leu Glu Asn Tyr Asn 

260 265 270 

Lys Gly Lys Thr Ala Leu Leu Ser Ala Ala Lys Val Met Val Ser Pro 

275 280 285 

Thr Glu Val Asp Leu Thr Pro Glu Leu lie Phe Gin Gin Gin Pro Leu 

290 295 300 

Pro Thr Gly Pro Pro Met Pro Thr Gly Leu Ala Leu Glu Leu Pro Thr 
305 310 315 320 

Ala Asp His Arg Asn Ser Ser Val Arg Ser Lys Ser Gin Ser Glu Met 
325 330 335 



Ser Leu Glu Gly Phe Ser Glu Gly Arg Leu Leu Ser Pro Val Val Ala 

340 345 350 

Ala Ala Ala Arg Gin Asp Pro Val Glu Leu Leu Leu Leu Ser Thr Gin 

355 360 365 

Glu Arg Leu Ala Ala Glu Leu Gin Ala Arg Arg Ala Pro Leu Ala Thr 

370 375 380 

Met Glu Ser Leu Ser Asp Thr Glu Ser Leu Tyr Ser Phe Asp Ser Arg 
385 390 395 400 

Arg Ser Ser Gly Phe Arg Ser He Arg Gly Ser Pro Ser Leu His Ala 

405 410 415 

Val Leu Glu Arg Asp Glu Gly His Leu Phe Tyr Me Asp Pro Ala Me 

420 425 430 

Pro Glu Glu Asn Pro Ser Leu Ser Ser Arg Thr Glu Leu Leu Ala Ala 

435 440 445 

Asp Ser Leu Ser Lys His Ser Gin Asp Thr Gin Pro Leu Glu Ala Ala 

450 455 460 

Leu Gly Ser Gly Gly Val Thr Pro Glu Arg Pro Pro Ser Ala Ala Ala 
465 470 475 480 

Asn Asp Glu Glu Glu Glu Val Gly Gly Gly Gly Gly Gly Pro Ala Ser 

485 490 495 

Arg Gly Glu Leu Ala Leu His Asn Gly Arg Leu Gly Asp Ser Pro Ser 

500 505 510 

Pro Gin Val Leu Glu Phe Ala Glu Phe lie Asp Ser Leu Phe Asn Leu 

515 520 525 

Asp Ser Lys Ser Ser Ser Phe Gin Asp Leu Tyr Cys Met Val Val Pro 

530 535 540 

Glu Ser Pro Thr Ser Asp Tyr Ala Glu Gly Pro Lys Ser Pro Ser Gin 
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545 550 555 560 

Gin Glu Me Leu Leu Arg Ala Gin Phe Glu Pro Asn Leu Val Pro Lys 
565 570 575 

Pro Pro Arg Leu Phe Ala Gly Ser Ala Asp Pro Ser Ser Gly Me Ser 

580 585 590 

Leu Ser Pro Ser Phe Pro Leu Ser Ser Ser Gly Glu Leu Met Asp Leu 

595 600 605 

Thr Pro Thr Gly Leu Ser Ser Gin Glu Cys Leu Ala Ala Asp Lys I le 

610 615 620 

Arg Thr Ser Thr Pro Thr Gly His Gly Ala Ser Pro Ala Lys Gin Asp 
625 630 635 640 

Glu Leu Val I le Ser Ala Arg 
645 

<:210>; 6 
<;211>; 4459 
<;212>; DNA. 
<;213>; Homo sapiens 

<;220>; 

<;221>; source 

<;222>; (1).. (4459) 

<:223>; /organ ism="Homo sapiens" 

/clone="HK01892" 

/t i ssue_type="bra i n" 

<;220>; 
<;221>; CDS 
<;222>; (1).. (1946) 
<;400>; 6 

tc agt ate egg ggg acc ctg tec ccc aag gat gec ctg act gac ctg 47 
Ser Me Arg Gly Thr Leu Ser Pro Lys Asp Ala Leu Thr Asp Leu 
15 10 15 

acg ggt gat get gag cgc etc ccc gtg gag ggg cac cac ggc acc tgg 95 
Thr Gly Asp Ala Glu Arg Leu Pro Val Glu Gly His His Gly Thr Trp 

20 25 30 

ctg ggc cac aag ggt atg gtc etc tea get gag tac ate aag aag aaa 143 
Leu Gly His Lys Gly Met Val Leu Ser Ala Glu Tyr lie Lys Lys Lys 

35 40 45 

ctg gag cag gag atg gtc ctg tec cag gec ttt ggg cga gac ctg ggc 191 
Leu Glu Gin Glu Met Val Leu Ser Gin Ala Phe Gly Arg Asp Leu Gly 

50 55 60 

cgc gga acc aaa cac tac ggc ctg att gtg gtg ggc cac tec ctg ggc 239 
Arg Gly Thr Lys His Tyr Gly Leu Me Val Val Gly His Ser Leu Gly 
65 70 75 

gcg ggc act get gec ate etc tec ttc ctt ctg cgc cca cag tat ccg 287 

Ala Gly Thr Ala Ala Me Leu Ser Phe Leu Leu Arg Pro Gin Tyr Pro 
80 85 90 95 

acc etc aag tgc ttt gec tac tec ccg cca ggg ggc ctg ctg agt gag 335 

Thr Leu Lys Cys Phe Ala Tyr Ser Pro Pro Gly Gly Leu Leu Ser Glu 
100 105 110 
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gat gcg 
Asp Ala 

aaa gac 
Lys Asp 

aga cag 
Arg Gin 
145 
ate ate 
Me Me 
160 

gag gta 
Glu Val 



atg gag 
Met Glu 
115 
etc gtc 
Leu Val 
130 

etc ctg 
Leu Leu 

gtg ggg 
Val Gly 

gag gtg 
Glu Val 



tat tec 
Tyr Ser 

ccc agg 
Pro Arg 

gat gtc 
Asp Val 

gec acc 
Ala Thr 
165 
acc acc 
Thr Thr 
180 



aag gag 
Lys Glu 

att ggc 
I le Gly 
135 
ctg cag 
Leu Gin 
150 

aaa tgc 
Lys Cys 

ctg gec 
Leu Ala 



ttc gtg act get 
Phe Val Thr Ala 
120 

etc tct cag ctg 
Leu Ser Gin Leu 

cga age acc aag 
Arg Ser Thr Lys 
155 

ate ccc aag teg 
Me Pro Lys Ser 
170 

age acg egg etc 
Ser Thr Arg Leu 
185 



gtg gtt ctg ggc 383 
Val Val Leu Gly 
125 

gaa ggc ttc cgc 431 

Glu Gly Phe Arg 

140 

ccc aaa tgg egg 479 
Pro Lys Trp Arg 

gag ctg cct gag 527 
Glu Leu Pro Glu 
175 

tgg acc cac ccc 575 
Trp Thr His Pro 
190 



age gac eta 
Ser Asp Leu 

ggc cgc ate 
Gly Arg I le 
210 

tgc tgt gag 
Cys Cys Glu 

225 
aag gee ttc 
Lys Ala Phe 
240 

ctg ccc tat 
Leu Pro Tyr 

aac aag ggg 
Asn Lys Gly 

cct acc gag 
Pro Thr Glu 
290 

etc ccc acg 
Leu Pro Thr 

305 
act gca gac 
Thr Ala Asp 
320 

atg age ctg 
Met Ser Leu 

gcg gcg gcg 
Ala Ala Ala 

cag gag egg 



act ata 

Thr lie 
195 

ate cac 

I le His 

cag gag 
Gin Glu 

aat gag 
Asn Glu 

gtg gtc 
Val Val 
260 
aag acc 
Lys Thr 
275 

gtg gac 
Val Asp 

ggg ccg 
Gly Pro 

cac cgc 
His Arg 



gee etc 
Ala Leu 

gtg gtc 
Val Val 

gag ccc 
Glu Pro 
230 
gtg ate 
Val Me 
245 

atg gag 
Met Glu 

get ctg 
Ala Leu 

ctg act 
Leu Thr 

ccc atg 
Pro Met 
310 
aac age 
Asn Ser 
325 

ttc teg 
Phe Ser 



gag ggc 
Glu Gly 
340 
gee cgc 
Ala Arg 
355 

ctg gca gcg gag 



tea gec 
Ser Ala 
200 
cac aac 
His Asn 
215 

aca tac 
Thr Tyr 

ate teg 
Me Ser 

ggg etc 
Gly Leu 

etc tct 
Leu Ser 
280 
cct gag 
Pro Glu 
295 

ccc act 
Pro Thr 

age gtc 
Ser Val 

gag ggg 
Glu Gly 



cag gac 
Gin Asp 



age act cca 
Ser Thr Pro 

cac cct gca 
His Pro Ala 

ttt gee ate 

Phe Ala Me 
235 

cca gee atg 

Pro Ala Met 

250 

aac aag gtg 

Asn Lys Val 
265 

gca gee aag 

Ala Ala Lys 

etc ate ttc 
Leu Me Phe 

ggc ctt gec 
Gly Leu Ala 
315 

agg age aag 
Arg Ser Lys 

330 
egg ctg ctg 
Arg Leu Leu 
345 

gag ctg ctg 
Glu Leu Leu 



etc tac ccg ccc 
Leu Tyr Pro Pro 
205 

gag cag tgc tgc 
Glu Gin Cys Cys 
220 

tgg ggc gac aac 
Trp Gly Asp Asn 



ctg cat 
Leu His 

ctg gag 
Leu Glu 

gtc atg 
Val Met 
285 
cag cag 
Gin Gin 
300 

ctg gag 
Leu Glu 

tec cag 
Ser Gin 

teg cca 
Ser Pro 



ccg gtg 
Pro Val 
360 

ctg cag gee egg egg 



gag cac 
Glu His 
255 
aac tac 
Asn Tyr 
270 

gtg age 
Val Ser 

cag cca 
Gin Pro 

ctg ccg 
Leu Pro 

tct gag 
Ser Glu 
335 
gtg gtt 
Val Val 
350 

tct acc 
Ser Thr 



ctg ctg 
Leu Leu 
365 

gca cca ctg gee 



623 



671 



719 



767 



815 



863 



911 



959 



1007 



1055 



1103 



1151 
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Gin Glu Arg Leu Ala Ala Glu Leu Gin Ala Arg Arg Ala Pro Leu Ala 

370 375 380 

acc atg gag age etc teg gac act gag tec ctg tac age ttc gac teg 1199 

Thr Met Glu Ser Leu Ser Asp Thr Glu Ser Leu Tyr Ser Phe Asp Ser 

385 390 395 

cgc cgc tec tea ggc ttc cgc age ate egg ggc tec ccc age etc cac 1247 

Arg Arg Ser Ser Gly Phe Arg Ser Me Arg Gly Ser Pro Ser Leu His 

400 405 410 415 

get gtg ctg gag cgt gat gaa ggc cac etc ttc tac att gac cct gee 1295 

Ala Val Leu Glu Arg Asp Glu Gly His Leu Phe Tyr lie Asp Pro Ala 

420 425 430 

ate ccc gag gaa aac cca tec ctg age teg cgc act gag ctg ctg gcg 1343 

I le Pro Glu Glu Asn Pro Ser Leu Ser Ser Arg Thr Glu Leu Leu Ala 

435 440 445 

gee gac age ctg tec aag cac tea cag gac acg cag ccc ctg gag gcg 1391 

Ala Asp Ser Leu Ser Lys His Ser Gin Asp Thr Gin Pro Leu Glu Ala 

450 455 460 

gee ctg ggc agt ggc ggc gtc act cct gag egg ccc ccc agt get gcg 1439 

Ala Leu Gly Ser Gly Gly Val Thr Pro Glu Arg Pro Pro Ser Ala Ala 

465 470 475 

gee aat gac gag gag gaa gag gtt ggc ggt ggg ggt ggc ggg ccg gee 1487 

Ala Asn Asp Glu Glu Glu Glu Val Gly Gly Gly Gly Gly Gly Pro Ala 

480 485 490 495 

tec cgc ggg gag ctg gcg ctg cac aat ggg cgc ctg ggg gac teg ccc 1535 

Ser Arg Gly Glu Leu Ala Leu His Asn Gly Arg Leu Gly Asp Ser Pro 

500 505 510 

agt cct cag gtg ctg gaa ttc gee gag ttc ate gac age etc ttc aac 1583 

Ser Pro Gin Val Leu Glu Phe Ala Glu Phe I le Asp Ser Leu Phe Asn 

515 520 525 

ctg gac age aag age age tec ttc caa gac etc tac tgc atg gtg gtg 1631 

Leu Asp Ser Lys Ser Ser Ser Phe Gin Asp Leu Tyr Cys Met Val Val 

530 535 540 

ccc gag age ccc acc agt gac tac get gag ggc ccc aag tec ccc age 1679 
Pro Glu Ser Pro Thr Ser Asp Tyr Ala Glu Gly Pro Lys Ser Pro Ser 

545 550 555 

cag caa gag ate ctg etc cgt gee cag ttc gag ccc aac ctg gtg ccc 1727 
Gin Gin Glu He Leu Leu Arg Ala Gin Phe Glu Pro Asn Leu Val Pro 
560 565 570 575 

aag ccc cca egg etc ttt gec ggc tea gee gac ccc tec teg ggc ate 1775 
Lys Pro Pro Arg Leu Phe Ala Gly Ser Ala Asp Pro Ser Ser Gly I le 

580 585 590 

tea etc teg ccc tec ttc ccg etc age tec teg ggt gag etc atg gac 1823 
Ser Leu Ser Pro Ser Phe Pro Leu Ser Ser Ser Gly Glu Leu Met Asp 

595 600 605 

ctg acg ccc acg ggc etc agt age cag gaa tgc ctg gcg get gac aag 1871 
Leu Thr Pro Thr Gly Leu Ser Ser Gin Glu Cys Leu Ala Ala Asp Lys 

610 615 620 

ate egg act tct acc ccc act ggc cac gga gee age ccc gec aag caa 1919 
Me Arg Thr Ser Thr Pro Thr Gly His Gly Ala Ser Pro Ala Lys Gin 
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625 630 635 

gat gag ctg gtc ate tea gca cgc tag caccccagtt gcgtggccag 1966 

Asp Glu Leu Val He Ser Aia Arg 
640 645 



ccgggcccag 


gcaggagcag 


gtggccctgt 


gggcacctgg 


tgcctgcccc 


ctgccgggca 


2026 


gctttaagga 


cagaccccca 


ggggcagttt 


agcctcaggc 


acaggcatcg 


ctgetgaget 


2086 


gggggtcege 


atccctacct 


cagcttagga 


cccccagagc 


caaggtggct 


gggatctggc 


2146 


cccacagatg 


gggaaagatg 


gggaagggtg 


tggagtgggg 


aggagectgg 


gcagcctgct 


2206 


gggtgggcca 


cactcagcct 


gactgccctc 


catgggggca 


ttctggcacc 


ccctgctcca 


2266 


ggacaggeca 


tgggcaagct 


gcctcccatc 


actgcctgct 


ggctgctctc 


ccaggggcca 


2326 


ggtggagagc 


agtgcccccc 


gacacatgta 


ttctcatctg 


tggtccaggc 


cggcatcgtc 


2386 


ctggccaccc 


cccagatctg 


gtgcctgctg 


gccggccccc 


tggggtgccc 


ctgccgaggt 


2446 


ggcctgcagt 


gctgtacatg 


tttacagaag 


ctgctgggct 


tggctcagga 


tgtgttctgg 


2506 


gettgeaage 


cccccgccca 


atcatgtgtt 


cagtagecat 


cctctgagca 


gggeccaagg 


2566 


cagecagggg 


cctggagggg 


ccagaggagg 


gtggggtcag 


ggccgcccct 


tctctgcctt 


2626 


gtgcctctca 


tgctgcctcc 


tctgcccatg 


ggtcctgggc 


acccaggcct 


gccctgcctg 


2686 


ctggctactt 


cctggcttac 


cttctacccc 


caaggatcct 


caccacccaa 


agggtggtgg 


2746 


geactgetgt 


gaccacccca 


getgeagagt 


cagtgccctg 


ggtggaagga 


aggcactgag 


2806 


agcccccttc 


ctctgagggc 


cccacctcac 


cccttggtgt 


cacccccacc 


acgcctaggc 


2866 


agctctgggc 


cctgggatct 


ggaaccaaca 


cacccctgtt 


cccctcagct 


ttccctcctc 


2926 


gctggcctgg 


gcaccctcct 


gggagcaggc 


cttcctccct 


cccaccccca 


atgtcctgtt 


2986 


ggtaggaggt 


ggggecaaga 


gtggggtatg 


gtgggccttg 


gctggagacc 


tctgtccact 


3046 


geccagggag 


gggcctgggg 


ctgggagcag 


teceggttta 


gectgaggtc 


cccatagggc 


3106 


ttcctcccct 


gctgggtttg 


ggaagcagtt 


agggagatag 


cgacccggag 


tttccccaga 


3166 


agcggggtgg 


gagggtgtgc 


atgctagtgt 


tggegegtat 


gcatgtgcat 


gagtgtgcac 


3226 


cgttcctaag 


gaaggggect 


ctggggctgc 


ccaccctacc 


tgccctgcct 


gcctgctgcc 


3286 


cctcccagcc 


tgccaagaaa 


aeggtagggg 


agcatgatgg 


ggectttgag 


geagggtege 


3346 


agggacaagc 


tcagctttag 


gcaccatctg 


ttcccatcgc 


gcctgctgct 


gtgacccgtt 


3406 


ttggaaaact 


ggtgtgtacc 


gaggegctga 


ctgcacggct 


gaccgcctgc 


tcgtgccttc 


3466 


attctgeage 


ggcatggtcc 


ctcccattct 


ggctccacct 


gcagcctccc 


tgggtggcct 


3526 


aggctccccc 


gaccaagaga 


cctccctctc 


atgatcactg 


gtacctgggg 


gectgaatte 


3586 


tggcccccgg 


ctccccacac 


agctgggact 


ggcctggatg 


gctgtcctgg 


gagcccctgc 


3646 


ccaccctgac 


agagggagct 


gggcctcccc 


tcatcctctg 


taactcccgc 


cttcaccaga 


3706 


ctcaaggaca 


ccctggccct 


gctgaggcat 


acagagcttc 


agcccagcac 


agaagcaaga 


3766 


caaaatcagt 


ggctcttaga 


gtttagaaaa 


caagacagac 


tctcagatga 


aagatctgac 


3826 


aagcaccgtg 


gccagtcaca 


gggagagact 


tgatgtctgg 


ccttttaatt 


cctcctctgc 


3886 


cagggtgggt 


cctgggacct 


ctaatgtggg 


catgtcgtcc 


accccaggac 


aagccatcag 


3946 


ggacagaccc 


cccaccccca 


aggctgeage 


cacaccatgt 


ttcaggcttg 


gggctggggc 


4006 


aggcttgggc 


tcaatcctgg 


gcacccaggg 


gcagcccacc 


cctaacctgg 


ctcctaccca 


4066 


cctcgccctt 


gaaggatggg 


cctgctgcac 


gtctccctcc 


tccaccccat 


accacactgg 


4126 


ggggtctgag 


ccacccccct 


cagccccgtt 


cggctcagac 


cgacccccac 


tccatcccca 


4186 


gacctgcagc 


acaagtgege 


gggcctgtcc 


tcccaggggc 


ctgggcgact 


ecatatgeaa 


4246 


teagtagega 


gcagccgggc 


cccacagacc 


ctcatgcact 


etcttaegtg 


ccattctccc 


4306 


cagacttttt 


ttgtacttaa 


tgtatgaaag 


atccaaacta 


atattgetgt 


aaaaaggaga 


4366 


gacaaattaa 


tatagcttat 


tctataaata 


tatctgtata 


taaaggtttc 


tgtatattgt 


4426 


atagagctgt 


gtataaactg 


gatgtagaag 


cac 






4459 
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<;211>; 25 
<;212>; DNA 
<;213>; Artificial 
<;220>; 

<;223>: KIAA0659-specif ic primer for 3' -RACE 
<;400>; 7 

ccgcccaatc atgtgttcag tagcc 25 

<;210>; 8 

<;211>; 1965 

<;212>; DNA 

<;213>; Homo sapiens 

<;220>; 

<;221>; source 

<;222>; (1).. (1965) 

<;223>; /organism="Homo sapiens" 

/t i ssue_type="bra i n" 
<;400>; 8 

ccgcccaatc atgtgttcag tagccatcct ctgagcaggg cccaaggcag ccaggggcct 60 
ggaggggcca gaggagggtg gggtcagggc cgccccttct ctgccttgtg cctctcatgc 120 
tgcctcctct gcccatgggt cctgggcacc caggcctgcc ctgcctgctg gctacttcct 180 
ggcttacctt ctacccccaa ggatcctcac cacccaaagg gtggtgggca ctgctgtgac 240 

caccccagct gcagagtcag tgccctgggt ggaaggaagg cactgagagc ccccttcctc 300 

tgagggcccc acctcacccc ttggtgtcac ccccaccacg cctaggcagc tctgggccct 360 

gggatctgga accaacacac ccctgttccc ctcagctttc cctcctcgct ggcctgggca 420 

ccctcctggg agcaggcctt cctccctccc acccccaatg tcctgttggt aggaggtggg 480 

gccaagagtg gggtatggtg ggccttggct ggagacctct gtccactgcc cagggagggg 540 

cctggggctg ggagcagtcc cggtttagcc tgaggtcccc atagggcttc ctcccctgct 600 

gggtttggga agcagttagg gagatagcga cccggagttt ccccagaagc ggggtgggag 660 

ggtgtgcatg ctagtgttgg cgcgtatgca tgtgcatgag tgtgcaccgt tcctaaggaa 720 

ggggcctctg gggctgccca ccctacctgc cctgcctgcc tgctgcccct cccagcctgc 780 

caagaaaacg gtaggggagc atgatggggc ctttgaggca gggtcgcagg gacaagctca 840 

gctttaggca ccatctgttc ccatcgcgcc tgctgctgtg acccgttttg gaaaactggt 900 

gtgtaccgag gcgctgactg cacggctgac cgcctgctcg tgccttcatt ctgcagcggc 960 

atggtccctc ccattctggc tccacctgca gcctccctgg gtggcctagg ctcccccgac 1020 

caagagacct ccctctcatg atcactggta cctgggggcc tgaattctgg cccccggctc 1080 



cccacacagc tgggactggc ctggatggct gtcctgggag cccctgccca ccctgacaga 1140 

gggagctggg cctcccctca tcctctgtaa ctcccgcctt caccagactc aaggacaccc 1200 

tggccctgct gaggcataca gagcttcagc ccagcacaga agcaagacaa aatcagtggc 1260 

tcttagagtt tagaaaacaa gacagactct cagatgaaag atctgacaag caccgtggcc 1320 

agtcacaggg agagacttga tgtctggcct tttaattcct cctctgccag ggtgggtcct 1380 

gggacctcta atgtgggcat gtcgtccacc ccaggacaag ccatcaggga cagacccccc 1440 

acccccaagg ctgcagccac accatgtttc aggcttgggg ctggggcagg cttgggctca 1500 

atcctgggca cccaggggca gcccacccct aacctggctc ctacccacct cgcccttgaa 1560 

ggatgggcct gctgcacgtc tccctcctcc accccatacc acactggggg gtctgagcca 1620 

cccccctcag ccccgttcgg ctcagaccga cccccactcc atccccagac ctgcagcaca 1680 

agtgcgcggg cctgtcctcc caggggcctg ggcgactcca tatgcaatca gtagcgagca 1740 

gccgggcccc acagaccctc atgcactctc ttacgtgcca ttctccccag actttttttg 1800 

tacttaatgt atgaaagatc caaactaata ttgctgtaaa aaggagagac aaattaatat 1860 
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agcttattct ataaatatat ctgtatataa aggtttctgt atattgtata gagctgtgta 1920 
taaactggat gtagaagaaa aaaaaaaaaa aaaaaaaaaa aaaaa 1965 

<;210>; 9 

<;211>; 20 

<;212>; DNA 

<;213>; Artificial 
<;220>; 

<;223>; KIAA0659-specif ic primer for 5' -RACE 

<;400>; 9 

tagtgtttgg ttccgcggcc 20 

<;210>; 10 
<;211>; 1512 
<;212>: DNA 
<;213>; Homo sapiens 
<;220>; 

<;221>; source 

<;222>; (1).. (1512) 

<;223>; /organ i sm=" Homo sapiens" 

/t i ssue_type="bra i n" 
<;400>; 10 

agtgaatcgg ggccttgggg agcccaggat ggaggtggcg gtcgcggcgg cgggccgagc 60 
cctgcggcgg gcgggaggag gtgagcacca ggcccactga gcctctgcag agccaccagc 120 

catgcccggg atcgtggtgt tccggcggcg ctggtctgtg ggcagtgatg acctcgtcct 180 

accggccatc ttcctctttc tcctgcatac cacctggttt gtgatcctgt ccgtggtgct 240 

cttcggcctg gtctataacc cgcacgaggc ctgctccctg aacctggtgg accacggccg 300 

cggctacctg ggcatcctgc tgagctgcat gatcgctgag atggccatca tctggctgag 360 

catgcgcggg ggcatcctct acacggagcc ccgtgactcc atgcagtacg tgctctacgt 420 

gcgcctggcc atcctggtga tcgagttcat ctacgccatc gtgggcatcg tctggctcac 480 

tcagtactac acctcctgca acgacctcac tgccaagaat gtcaccctcg gaatggttgt 540 

ctgcaactgg gtagtcatcc tcagtgtgtg catcactgtc ctctgcgtct tcgaccccac 600 

gggccgcacc tttgtcaagc tgagagccac caagaggagg cagcgtaacc tgcggaccta 660 

caacctgcgg caccgcttag aggagggtca agccaccagc tggtcgcgcc ggctcaaagt 720 

gttcctctgc tgcacgcgga cgaaggactc ccagtcagat gcctactcag aaatcgccta 780 

cctctttgcg gagttcttcc gggaccttga cattgtgcca tccgacatca ttgctggcct 840 

ggtgctgctc cggcagcggc agcgggccaa gcgcaacgcc gtgctggacg aggcaaacaa 900 

tgacatcttg gccttcctgt ctgggatgcc ggtgaccaga aacaccaagt acctcgacct 960 

caagaattca caagagatgc tccgctacaa agaggtctgc tactacatgc tctttgccct 1020 

ggctgcctac gggtggccca tgtacctgat gcggaagccc gcctgcggcc tctgccaact 1080 

ggctcggtcc tgctcgtgtt gcctgtgtcc tgcgaggccg cggttcgccc ctggagtcac 1140 

catcgaggaa gacaactgct gtggctgtaa tgccattgcc atccggcgcc acttcctgga 1200 

cgagaacatg actgcggtgg acatcgtcta tacctcctgc catgatgcgg tctatgaaac 1260 

gcccttctac gtggcggtgg accatgacaa gaagaaagtg gtgatcagta tccgggggac 1320 

cctgtccccc aaggatgccc tgactgacct gacgggtgat gctgagcgcc tccccgtgga 1380 

ggggcaccac ggcacctggc tgggccacaa gggtatggtc ctctcagctg agtacatcaa 1440 

gaagaaactg gagcaggaga tggtcctgtc ccaggccttt gggcgagacc tgggccgcgg 1500 

aaccaaacac ta 1512 
<;210>; 11 
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<;211>; 26 
<;212>; DNA 
<;213>; Artificial 
<:220>; 

<;223>: KIAA0659-specif ic primer for PCR 
<;400>; 11 

cgcggaacca aacactacgg cctgat 26 

<;210>; 12 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial 

<;220>; 

<;223>; KIAA0659-specif ic primer for PCR 
<;400>; 12 

agactgggac ttgctcctga cgctg 25 

<;210>; 13 

<;211>; 17 

<;212>; PRT 

<;213>; Artificial 

<;220>; 

<;223>; a peptide cons i ting of 941-956 of the amino acid sequence of the 
human DG lipase homologue and a cysteine residue added to its N-t 
erminal 

<;400>; 13 

Cys Ser Pro Thr Ser Asp Tyr Ala Glu Gly Pro Lys Ser Pro Ser Gin 
15 10 15 

Gin 



<;210>; 14 
<;211>; 871 
<;212>; PRT 
<;213>; Homo sapiens 
<:400>; 14 

Arg Arg Gin Arg Asn Leu Arg Thr Tyr Asn Leu Arg His Arg Leu Glu 

15 10 15 

Glu Gly Gin Ala Thr Ser Trp Ser Arg Arg Leu Lys Val Phe Leu Cys 

20 25 30 

Cys Thr Arg Thr Lys Asp Ser Gin Ser Asp Ala Tyr Ser Glu I le Ala 

35 40 45 

Tyr Leu Phe Ala Glu Phe Phe Arg Asp Leu Asp Me Val Pro Ser Asp 
50 55 60 



Me lie Ala Gly Leu Val Leu Leu Arg Gin Arg Gin Arg Ala Lys Arg 
65 70 75 80 

Asn Ala Val Leu Asp Glu Ala Asn Asn Asp Me Leu Ala Phe Leu Ser 

85 90 95 

Gly Met Pro Val Thr Arg Asn Thr Lys Tyr Leu Asp Leu Lys Asn Ser 
100 105 110 
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Gin Glu Met Leu Arg Tyr Lys Glu Val Cys Tyr Tyr Met Leu Phe Ala 

115 120 125 

Leu Ala Ala Tyr Gly Trp Pro Met Tyr Leu Met Arg Lys Pro Ala Cys 

130 135 140 

Gly Leu Cys Gin Leu Ala Arg Ser Cys Ser Cys Cys Leu Cys Pro Ala 
145 150 155 160 

Arg Pro Arg Phe Ala Pro Gly Val Thr lie Glu Glu Asp Asn Cys Cys 
165 170 175 

Gly Cys Asn Ala I le Ala I le Arg Arg His Phe Leu Asp Glu Asn Met 

180 185 190 

Thr Ala Val Asp lie Val Tyr Thr Ser Cys His Asp Ala Val Tyr Glu 

195 200 205 

Thr Pro Phe Tyr Val Ala Val Asp His Asp Lys Lys Lys Val Val Me 

210 215 220 

Ser lie Arg Gly Thr Leu Ser Pro Lys Asp Ala Leu Thr Asp Leu Thr 
225 230 235 240 

Gly Asp Ala Glu Arg Leu Pro Val Glu Gly His His Gly Thr Trp Leu 

245 250 255 

Gly His Lys Gly Met Val Leu Ser Ala Glu Tyr Me Lys Lys Lys Leu 

260 265 270 

Glu Gin Glu Met Val Leu Ser Gin Ala Phe Gly Arg Asp Leu Gly Arg 

275 280 285 

Gly Thr Lys His Tyr Gly Leu Me Val Val Gly His Ser Leu Gly Ala 

290 295 300 

Gly Thr Ala Ala Me Leu Ser Phe Leu Leu Arg Pro Gin Tyr Pro Thr 
305 310 315 320 

Leu Lys Cys Phe Ala Tyr Ser Pro Pro Gly Gly Leu Leu Ser Glu Asp 

325 330 335 

Ala Met Glu Tyr Ser Lys Glu Phe Val Thr Ala Val Val Leu Gly Lys 

340 345 350 

Asp Leu Val Pro Arg I le Gly Leu Ser Gin Leu Glu Gly Phe Arg Arg 

355 360 365 

Gin Leu Leu Asp Val Leu Gin Arg Ser Thr Lys Pro Lys Trp Arg Me 

370 375 380 

Me Val Gly Ala Thr Lys Cys Me Pro Lys Ser Glu Leu Pro Glu Glu 
385 390 395 400 

Val Glu Val Thr Thr Leu Ala Ser Thr Arg Leu Trp Thr His Pro Ser 
405 410 415 



Asp Leu Thr Me Ala Leu Ser Ala Ser Thr Pro Leu Tyr Pro Pro Gly 

420 425 430 

Arg Me Me His Val Val His Asn His Pro Ala Glu Gin Cys Cys Cys 

435 440 445 

Cys Glu Gin Glu Glu Pro Thr Tyr Phe Ala Me Trp Gly Asp Asn Lys 

450 455 460 

Ala Phe Asn Glu Val Me I le Ser Pro Ala Met Leu His Glu His Leu 
465 470 475 480 

Pro Tyr Val Val Met Glu Gly Leu Asn Lys Val Leu Glu Asn Tyr Asn 
485 490 495 
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Lys Gly Lys Thr Ala Leu Leu Ser Ala Ala Lys Val Met Val Ser Pro 

500 505 510 

Thr Glu Val Asp Leu Thr Pro Glu Leu Me Phe Gin Gin Gin Pro Leu 
515 520 525 



Pro Thr Gly Pro Pro Met Pro Thr Gly Leu Ala Leu Glu Leu Pro Thr 

530 535 540 

Ala Asp His Arg Asn Ser Ser Val Arg Ser Lys Ser Gin Ser Glu Met 
545 550 555 560 

Ser Leu Glu Gly Phe Ser Glu Gly Arg Leu Leu Ser Pro Val Val Ala 

565 570 575 

Ala Ala Ala Arg Gin Asp Pro Val Glu Leu Leu Leu Leu Ser Thr Gin 

580 585 590 

Glu Arg Leu Ala Ala Glu Leu Gin Ala Arg Arg Ala Pro Leu Ala Thr 

595 600 605 

Met Glu Ser Leu Ser Asp Thr Glu Ser Leu Tyr Ser Phe Asp Ser Arg 

610 615 620 

Arg Ser Ser Gly Phe Arg Ser Me Arg Gly Ser Pro Ser Leu His Ala 
625 630 635 640 



Val Leu Glu Arg Asp Glu Gly His Leu Phe Tyr Me Asp Pro Ala lie 

645 650 655 

Pro Glu Glu Asn Pro Ser Leu Ser Ser Arg Thr Glu Leu Leu Ala Ala 

660 665 670 

Asp Ser Leu Ser Lys His Ser Gin Asp Thr Gin Pro Leu Glu Ala Ala 

675 680 685 

Leu Gly Ser Gly Gly Val Thr Pro Glu Arg Pro Pro Ser Ala Ala Ala 

690 695 700 

Asn Asp Glu Glu Glu Glu Val Gly Gly Gly Gly Gly Gly Pro Ala Ser 
705 710 715 720 

Arg Gly Glu Leu Ala Leu His Asn Gly Arg Leu Gly Asp Ser Pro Ser 

725 730 735 

Pro Gin Val Leu Glu Phe Ala Glu Phe lie Asp Ser Leu Phe Asn Leu 

740 745 750 . 

Asp Ser Lys Ser Ser Ser Phe Gin Asp Leu Tyr Cys Met Val Val Pro 

755 760 765 

Glu Ser Pro Thr Ser Asp Tyr Ala Glu Gly Pro Lys Ser Pro Ser Gin 

770 775 780 

Gin Glu Me Leu Leu Arg Ala Gin Phe Glu Pro Asn Leu Val Pro Lys 
785 790 795 800 

Pro Pro Arg Leu Phe Ala Gly Ser Ala Asp Pro Ser Ser Gly I le Ser 

805 810 815 

Leu Ser Pro Ser Phe Pro Leu Ser Ser Ser Gly Glu Leu Met Asp Leu 

820 825 830 

Thr Pro Thr Gly Leu Ser Ser Gin Glu Cys Leu Ala Ala Asp Lys lie 

835 840 845 

Arg Thr Ser Thr Pro Thr Gly His Gly Ala Ser Pro Ala Lys Gin Asp 

850 855 860 

Glu Leu Val I le Ser Ala Arg 
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865 


870 


<;210> 


15 


<;211> 


2616 


<;212> 


DNA 


<;213> 


Homo sapiens 


<;220> 




<;221> 


source 


<;222> 


(1).. (2616) 


<;223> 


/organi sm="Homo 



/t i ssue_type="bra i n" 



<;220>; 


















<;221>; 


CDS 














<;222>; 


(1, 


. . (2616) 










<;400>; 


1 c 
15 
















agg agg 


cag 


cgt 


aac 


ctg 


egg acc tac aac 


ctg egg cac cgc tta 


gag 


48 


Arg Arg 


u In 


Arg 


Asn 


Leu 


Arg Thr Tyr Asn 


Leu Arg His Arg Leu 


Glu 




1 
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ggc tgt aat gcc att gcc ate egg cgc cac ttc ctg gac gag aac atg 576 
Gly Cys Asn Ala I le Ala I le Arg Arg His Phe Leu Asp Glu Asn Met 

180 185 190 

act gcg gtg gac ate gtc tat acc tec tgc cat gat gcg gtc tat gaa 624 
Thr Ala Val Asp lie Val Tyr Thr Ser Cys His Asp Ala Val Tyr Glu 

195 200 205 

acg ccc ttc tac gtg gcg gtg gac cat gac aag aag aaa gtg gtg ate 672 
Thr Pro Phe Tyr Val Ala Val Asp His Asp Lys Lys Lys Val Val I le 

210 215 220 

agt ate egg ggg acc ctg tec ccc aag gat gcc ctg act gac ctg acg 720 
Ser Me Arg Gly Thr Leu Ser Pro Lys Asp Ala Leu Thr Asp Leu Thr 
225 230 235 240 

ggt gat get gag cgc etc ccc gtg gag ggg cac cac ggc acc tgg ctg 768 
Gly Asp Ala Glu Arg Leu Pro Val Glu Gly His His Gly Thr Trp Leu 

245 250 255 

ggc cac aag ggt atg gtc etc tea get gag tac ate aag aag aaa ctg 816 
Gly His Lys Gly Met Val Leu Ser Ala Glu Tyr lie Lys Lys Lys Leu 

260 265 270 

gag cag gag atg gtc ctg tec cag gcc ttt ggg cga gac ctg ggc cgc 864 
Glu Gin Glu Met Val Leu Ser Gin Ala Phe Gly Arg Asp Leu Gly Arg 

275 280 285 

gga acc aaa cac tac ggc ctg att gtg gtg ggc cac tec ctg ggc gcg 912 
Gly Thr Lys His Tyr Gly Leu lie Val Val Gly His Ser Leu Gly Ala 

290 295 300 

ggc act get gcc ate etc tec ttc ctt ctg cgc cca cag tat ccg acc 960 
Gly Thr Ala Ala He Leu Ser Phe Leu Leu Arg Pro Gin Tyr Pro Thr 
305 310 315 320 

etc aag tgc ttt gcc tac tec ccg cca ggg ggc ctg ctg agt gag gat 1008 
Leu Lys Cys Phe Ala Tyr Ser Pro Pro Gly Gly Leu Leu Ser Glu Asp 

325 330 335 

gcg atg gag tat tec aag gag ttc gtg act get gtg gtt ctg ggc aaa 1056 
Ala Met Glu Tyr Ser Lys Glu Phe Val Thr Ala Val Val Leu Gly Lys 

340 345 350 

gac etc gtc ccc agg att ggc etc tct cag ctg gaa ggc ttc cgc aga 1104 
Asp Leu Val Pro Arg I le Gly Leu Ser Gin Leu Glu Gly Phe Arg Arg 

355 360 365 

cag etc ctg gat gtc ctg cag cga age acc aag ccc aaa tgg egg ate 1152 
Gin Leu Leu Asp Val Leu Gin Arg Ser Thr Lys Pro Lys Trp Arg I le 

370 375 380 

ate gtg ggg gcc acc aaa tgc ate ccc aag teg gag ctg cct gag gag 1200 
Me Val Gly Ala Thr Lys Cys Me Pro Lys Ser Glu Leu Pro Glu Glu 
385 390 395 400 

gta gag gtg acc acc ctg gcc age acg egg etc tgg acc cac ccc age 1248 
Val Glu Val Thr Thr Leu Ala Ser Thr Arg Leu Trp Thr His Pro Ser 

405 410 415 

gac eta act ata gcc etc tea gcc age act cca etc tac ccg ccc ggc 1296 
Asp Leu Thr I le Ala Leu Ser Ala Ser Thr Pro Leu Tyr Pro Pro Gly 

420 425 430 

cgc ate ate cac gtg gtc cac aac cac cct gca gag cag tgc tgc tgc 1344 
Arg Me Me His Val Val His Asn His Pro Ala Glu Gin Cys Cys Cys 
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Phe Arg Ser lie 
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Asp Glu Gly His 
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cca tec ctg age 
Pro Ser Leu Ser 
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Lys His Ser Gin 
680 
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Leu Phe 
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Ser Arg 
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Ser Pro 
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690 695 700 

aat gac gag gag gaa gag gtt ggc ggt ggg ggt ggc ggg ccg gcc tec 
Asn Asp Gtu Glu Glu Gtu Val Gly Gly Gly Gly Gly Gly Pro Ala Ser 
705 710 715 720 

cgc ggg gag ctg gcg ctg cac aat ggg cgc ctg ggg gac teg ccc agt 
Arg Gly Glu Leu Ala Leu His Asn Gly Arg Leu Gly Asp Ser Pro Ser 

725 730 735 

cct cag gtg ctg gaa ttc gcc gag ttc ate gac age etc ttc aac ctg 
Pro Gin Val Leu Glu Phe Ala Glu Phe lie Asp Ser Leu Phe Asn Leu 

740 745 750 

gac age aag age age tec ttc caa gac etc tac tgc atg gtg gtg ccc 
Asp Ser Lys Ser Ser Ser Phe Gin Asp Leu Tyr Cys Met Val Val Pro 

755 760 765 

gag age ccc ace agt gac tac get gag ggc ccc aag tec ccc age cag 
Glu Ser Pro Thr Ser Asp Tyr Ala Glu Gly Pro Lys Ser Pro Ser Gin 

770 775 780 

caa gag ate ctg etc cgt gcc cag ttc gag ccc aac ctg gtg ccc aag 
Gin Glu Me Leu Leu Arg Ala Gin Phe Glu Pro Asn Leu Val Pro Lys 
785 790 795 800 

ccc cca egg etc ttt gcc ggc tea gcc gac ccc tec teg ggc ate tea 
Pro Pro Arg Leu Phe Ala Gly Ser Ala Asp Pro Ser Ser Gly Me Ser 

805 810 815 

etc teg ccc tec ttc ccg etc age tec teg ggt gag etc atg gac ctg 
Leu Ser Pro Ser Phe Pro Leu Ser Ser Ser Gly Glu Leu Met Asp Leu 

820 825 830 

acg ccc acg ggc etc agt age cag gaa tgc ctg gcg get gac aag ate 
Thr Pro Thr Gly Leu Ser Ser Gin Glu Cys Leu Ala Ala Asp Lys Me 

835 840 845 

egg act tct acc ccc act ggc cac gga gcc age ccc gcc aag caa gat 
Arg Thr Ser Thr Pro Thr Gly His Gly Ala Ser Pro Ala Lys Gin Asp 

850 855 860 

gag ctg gtc ate tea gca cgc tag 
Glu Leu Val Me Ser Ala Arg 
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<;400>; 17 

ggccacgcaa ctggggtgct agcgt 25 

<;210>; 18 

<;211>; 35 

<;212>; DNA 

<;213>; Artificial 

<;220>; 

<;223>; a sense primer for amplification of an insert DNA for an expressi 

on vector 
<;400>; 18 

cgggatccat gaggaggcag cgtaacctgc ggacc 35 

<:210>; 19 

<;211>; 42 

<;212>; DNA 

<;213>; Artificial 

<;220>; 

<;223>; an anti sense primer for amplification of an insert DNA for an exp 

ression vector 
<;400>; 19 

ttcctttttt cgccggcgtg gccacgcaac tggggtgcta gc 42 



<;210>; 20 
<;211>; 872 
<;212>; PRT 
<;213>; Artificial 
<;220>; 

<;223>; a partial-length polypetide of human DG lipase homologue 

wherein an methionine residue is added at its N-terminus 
<:400>; 20 

Met Arg Arg Gin Arg Asn Leu Arg Thr Tyr Asn Leu Arg His Arg Leu 

15 10 15 

Glu Glu Gly Gin Ala Thr Ser Trp Ser Arg Arg Leu Lys Val Phe Leu 

20 25 30 

Cys Cys Thr Arg Thr Lys Asp Ser Gin Ser Asp Ala Tyr Ser Glu lie 

35 40 45 

Ala Tyr Leu Phe Ala Glu Phe Phe Arg Asp Leu Asp lie Val Pro Ser 

50 55 60 

Asp lie He Ala Gly Leu Val Leu Leu Arg Gin Arg Gin Arg Ala Lys 
65 70 75 80 

Arg Asn Ala Val Leu Asp Glu Ala Asn Asn Asp Me Leu Ala Phe Leu 

85 90 95 

Ser Gly Met Pro Val Thr Arg Asn Thr Lys Tyr Leu Asp Leu Lys Asn 

100 105 110 

Ser Gin Glu Met Leu Arg Tyr Lys Glu Val Cys Tyr Tyr Met Leu Phe 

115 120 125 

Ala Leu Ala Ala Tyr Gly Trp Pro Met Tyr Leu Met Arg Lys Pro Ala 

130 135 140 

Cys Gly Leu Cys Gin Leu Ala Arg Ser Cys Ser Cys Cys Leu Cys Pro 
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145 150 155 160 

Ala Arg Pro Arg Phe Ala Pro Gly Val Thr lie Glu Glu Asp Asn Cys 

165 170 175 

Cys Gly Cys Asn Ala Me Ala lie Arg Arg His Phe Leu Asp Glu Asn 
180 185 190 



Met Thr 

Glu Thr 
210 
I le Ser 
225 

Thr Gly 

Leu Gly 

Leu Glu 

Arg Gly 
290 



Ala Val 
195 

Pro Phe 

I le Arg 

Asp Ala 

His Lys 
260 
Gin Glu 
275 

Thr Lys 



Asp Me Val 

Tyr Val Ala 
215 

Gly Thr Leu 

230 
Glu Arg Leu 
245 

Gly Met Val 

Met Val Leu 

His Tyr Gly 
295 



Tyr Thr Ser Cys 
200 

Val Asp His Asp 

Ser Pro Lys Asp 
235 

Pro Val Glu Gly 
250 

Leu Ser Ala Glu 
265 

Ser Gin Ala Phe 
280 

Leu I le Val Val 



His Asp 
205 
Lys Lys 
220 

Ala Leu 

His His 

Tyr lie 

Gly Arg 
285 
Gly His 
300 



Ala Val Tyr 

Lys Val Val 

Thr Asp Leu 
240 

Gly Thr Trp 

255 
Lys Lys Lys 
270 

Asp Leu Gly 
Ser Leu Gly 



Ala Gly Thr Ala Ala I le Leu Ser Phe Leu Leu Arg Pro Gin Tyr Pro 
305 310 315 320 

Thr Leu Lys Cys Phe Ala Tyr Ser Pro Pro Gly Gly Leu Leu Ser Glu 

325 330 335 

Asp Ala Met Glu Tyr Ser Lys Glu Phe Val Thr Ala Val Val Leu Gly 

340 345 350 

Lys Asp Leu Val Pro Arg I le Gly Leu Ser Gin Leu Glu Gly Phe Arg 

355 360 365 

Arg Gin Leu Leu Asp Val Leu Gin Arg Ser Thr Lys Pro Lys Trp Arg 

370 375 380 

Me Me Val Gly Ala Thr Lys Cys Me Pro Lys Ser Glu Leu Pro Glu 
385 390 395 400 

Glu Val Glu Val Thr Thr Leu Ala Ser Thr Arg Leu Trp Thr His Pro 
405 410 415 



Ser Asp Leu Thr I le Ala 
420 

Gly Arg Me Me His Val 
435 

Cys Cys Glu Gin Glu Glu 
450 

Lys Ala Phe Asn Glu Val 
465 470 
Leu Pro Tyr Val Val Met 
485 

Asn Lys Gly Lys Thr Ala 
500 

Pro Thr Glu Val Asp Leu 



Leu Ser Ala Ser Thr Pro Leu Tyr Pro Pro 

425 430 

Val His Asn His Pro Ala Glu Gin Cys Cys 

440 445 

Pro Thr Tyr Phe Ala Me Trp Gly Asp Asn 

455 460 

Me Me Ser Pro Ala Met Leu His Glu His 
475 480 

Glu Gly Leu Asn Lys Val Leu Glu Asn Tyr 

490 495 

Leu Leu Ser Ala Ala Lys Val Met Val Ser 

505 510 

Thr Pro Glu Leu Me Phe Gin Gin Gin Pro 
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515 



520 



525 



Leu Pro Thr Gly Pro Pro Met Pro Thr Gly Leu Ala Leu Glu Leu Pro 

530 535 540 

Thr Ala Asp His Arg Asn Ser Ser Val Arg Ser Lys Ser Gin Ser Glu 

545 550 555 560 

Met Ser Leu Glu Gly Phe Ser Glu Gly Arg Leu Leu Ser Pro Val Val 

565 570 575 

Ala Ala Ala Ala Arg Gin Asp Pro Val Glu Leu Leu Leu Leu Ser Thr 

580 585 590 

Gin Glu Arg Leu Ala Ala Glu Leu Gin Ala Arg Arg Ala Pro Leu Ala 

595 600 605 

Thr Met Glu Ser Leu Ser Asp Thr Glu Ser Leu Tyr Ser Phe Asp Ser 

610 615 620 

Arg Arg Ser Ser Gly Phe Arg Ser Me Arg Gly Ser Pro Ser Leu His 

625 630 635 640 

Ala Val Leu Glu Arg Asp Glu Gly His Leu Phe Tyr lie Asp Pro Ala 



Me Pro Glu Glu Asn Pro Ser Leu Ser Ser Arg Thr Glu Leu Leu Ala 

660 665 670 

Ala Asp Ser Leu Ser Lys His Ser Gin Asp Thr Gin Pro Leu Glu Ala 

675 680 685 

Ala Leu Gly Ser Gly Gly Val Thr Pro Glu Arg Pro Pro Ser Ala Ala 

690 695 700 

Ala Asn Asp Glu Glu Glu Glu Val Gly Gly Gly Gly Gly Gly Pro Ala 
705 710 715 720 

Ser Arg Gly Glu Leu Ala Leu His Asn Gly Arg Leu Gly Asp Ser Pro 

725 730 735 

Ser Pro Gin Val Leu Glu Phe Ala Glu Phe Me Asp Ser Leu Phe Asn 

740 745 750 

Leu Asp Ser Lys Ser Ser Ser Phe Gin Asp Leu Tyr Cys Met Val Val 
755 760 765 



Pro Glu Ser Pro Thr Ser Asp Tyr Ala Glu Gly Pro Lys Ser Pro Ser 

770 775 780 

Gin Gin Glu Me Leu Leu Arg Ala Gin Phe Glu Pro Asn Leu Val Pro 
785 790 795 800 

Lys Pro Pro Arg Leu Phe Ala Gly Ser Ala Asp Pro Ser Ser Gly I le 

805 810 815 

Ser Leu Ser Pro Ser Phe Pro Leu Ser Ser Ser Gly Glu Leu Met Asp 

820 825 830 

Leu Thr Pro Thr Gly Leu Ser Ser Gin Glu Cys Leu Ala Ala Asp Lys 

835 840 845 

Me Arg Thr Ser Thr Pro Thr Gly His Gly Ala Ser Pro Ala Lys Gin 

850 855 860 

Asp Glu Leu Val Me Ser Ala Arg 
865 870 



645 



650 



655 
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<;211>; 2619 

<;212>: DNA 

<;213>: Artificial 
<;220>; 

<;223>; a DNA encoding a partial- length polypetide of human DG lipase hom 
ologue wherein an methionine residue is added at its N-terminus 

<;220>; 

<;221>; CDS 

<;222>: (1). . (2619) 
<;223>; 

<;400>; 21 
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Glu 


Val 


Cys 
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Met 
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gcc ctg get 


gcc 
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atg 


egg 
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gcc 


432 


Ala Leu Ala 


Ala 


Tyr 


Gly 


Trp 


Pro 


Met 


Tyr 


Leu 


Met 


Arg 


Lys 


Pro 


Ala 




130 
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ctg 


get 


egg 


tec 
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teg 
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ctg 
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480 


Cys Gly Leu 


Cys 


Gin 


Leu 


Ala 


Arg 


Ser 


Cys 


Ser 


Cys 


Cys 


Leu 


Cys 


Pro 
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egg 


ttc 


gcc 
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acc 


ate 


gag 


gaa 
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Arg 
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Pro 
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I le 


Glu 


Glu 


Asp 
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tgt ggc tgt 


aat 


gcc 


att 


gcc 


ate 


egg 


cgc 


cac 


ttc 


ctg 


gac 


gag 
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Cys Gly Cys 
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Ala 


I le 


Ala 


I le 


Arg 


Arg 


His 


Phe 


Leu 


Asp 


Glu 


Asn 






180 
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190 








atg act gcg 


gtg 


gac 


ate 


gtc 


tat 


acc 


tec 


tgc 


cat 


gat 


gcg 


gtc 


tat 


624 


Met Thr Ala 


Val 


Asp 


I le 


Val 


Tyr 


Thr 


Ser 


Cys 


His 


Asp 


Ala 


Val 


Tyr 
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gaa acg 
Glu Thr 
210 
ate agt 
I le Ser 
225 

acg ggt 
Thr Gly 

ctg ggc 
Leu Gly 

ctg gag 
Leu Glu 



195 

ccc ttc 
Pro Phe 

ate egg 
I le Arg 

gat get 
Asp Ala 

cac aag 
His Lys 
260 
cag gag 
Gin Glu 
275 



tac gtg gcg 
Tyr Val Ala 
215 

ggg acc ctg 
Gly Thr Leu 

230 
gag cgc etc 
Glu Arg Leu 
245 

ggt atg gtc 
Gly Met Val 

atg gtc ctg 
Met Val Leu 



200 

gtg gac cat 
Val Asp His 

tec ccc aag 
Ser Pro Lys 

ccc gtg gag 
Pro Val Glu 
250 

etc tea get 
Leu Ser Ala 

265 
tec cag gee 
Ser Gin Ala 
280 



gac aag 
Asp Lys 
220 
gat gec 
Asp Ala 
235 

ggg cac 
Gly His 

gag tac 
Glu Tyr 

ttt ggg 
Phe Gly 



205 

aag aaa gtg gtg 
Lys Lys Val Val 



ctg act 
Leu Thr 

cac ggc 
His Gly 

ate aag 
I le Lys 
270 
cga gac 
Arg Asp 
285 



gac ctg 
Asp Leu 
240 
acc tgg 
Thr Trp 
255 

aag aaa 
Lys Lys 

ctg ggc 
Leu Gly 



672 



720 



768 



816 



864 



cgc gga 
Arg Gly 
290 
gcg ggc 
Ala Gly 
305 

acc etc 
Thr Leu 

gat gcg 
Asp Ala 

aaa gac 
Lys Asp 

aga cag 
Arg Gin 
370 
ate ate 
Me lie 
385 

gag gta 
Glu Val 

age gac 
Ser Asp 

ggc cgc 
Gly Arg 

tgc tgt 
Cys Cys 
450 



acc aaa 
Thr Lys 

act get 
Thr Ala 

aag tgc 
Lys Cys 

atg gag 
Met Glu 
340 
etc gtc 
Leu Val 
355 

etc ctg 
Leu Leu 

gtg ggg 
Val Gly 

gag gtg 
Glu Val 

eta act 
Leu Thr 
. 420 
ate ate 
lie Me 
435 

gag cag 
Glu Gin 



cac tac 
His Tyr 

gee ate 
Ala I le 
310 
ttt gee 
Phe Ala 
325 

tat tec 
Tyr Ser 

ccc agg 
Pro Arg 

gat gtc 
Asp Val 

gee acc 
Ala Thr 
390 
acc acc 
Thr Thr 
405 

ata gee 
I le Ala 

cac gtg 
His Val 

gag gag 
Glu Glu 



ggc ctg 
Gly Leu 
295 

etc tec 
Leu Ser 

tac tec 
Tyr Ser 

aag gag 
Lys Glu 

att ggc 
I le Gly 
360 
ctg cag 
Leu Gin 
375 

aaa tgc 
Lys Cys 

ctg gee 
Leu Ala 

etc tea 
Leu Ser 

gtc cac 
Val His 
440 
ccc aca 
Pro Thr 
455 



att gtg 
I le Val 

ttc ctt 
Phe Leu 

ccg cca 
Pro Pro 
330 
ttc gtg 
Phe Val 
345 

etc tct 
Leu Ser 

cga age 
Arg Ser 

ate ccc 
Me Pro 

age acg 
Ser Thr 
410 
gee age 
Ala Ser 
425 

aac cac 
Asn His 

tac ttt 
Tyr Phe 



gtg ggc cac 
Val Gly His 

300 
ctg cgc cca 
Leu Arg Pro 
315 

ggg ggc ctg 
Gly Gly Leu 

act get gtg 
Thr Ala Val 

cag ctg gaa 
Gin Leu Glu 
365 

acc aag ccc 
Thr Lys Pro 

380 
aag teg gag 
Lys Ser Glu 
395 

egg etc tgg 
Arg Leu Trp 

act cca etc 
Thr Pro Leu 

cct gca gag 
Pro Ala Glu 
445 

gee ate tgg 
Ala I le Trp 
460 



tec ctg ggc 
Ser Leu Gly 

cag tat ccg 
Gin Tyr Pro 
320 

ctg agt gag 
Leu Ser Glu 

335 
gtt ctg ggc 
Val Leu Gly 
350 

ggc ttc cgc 
Gly Phe Arg 

aaa tgg egg 
Lys Trp Arg 

ctg cct gag 
Leu Pro Glu 
400 

acc cac ccc 
Thr His Pro 

415 
tac ccg ccc 
Tyr Pro Pro 
430 

cag tgc tgc 
Gin Cys Cys 

ggc gac aac 
Gly Asp Asn 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1392 
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aag gcc ttc aat gag gtg ate ate teg cca gee atg ctg cat gag cac 1440 

Lys Ala Phe Asn Glu Val Me Me Ser Pro Ala Met Leu His Glu His 

465 470 475 480 

ctg ccc tat gtg gtc atg gag ggg etc aac aag gtg ctg gag aac tac 1488 

Leu Pro Tyr Val Val Met Glu Gly Leu Asn Lys Val Leu Glu Asn Tyr 

485 490 495 

aac aag ggg aag ace get ctg etc tct gca gcc aag gtc atg gtg age 1536 

Asn Lys Gly Lys Thr Ala Leu Leu Ser Ala Ala Lys Val Met Val Ser 

500 505 510 

cct acc gag gtg gac ctg act cct gag etc ate ttc cag cag cag cca 1584 

Pro Thr Glu Val Asp Leu Thr Pro Glu Leu Me Phe Gin Gin Gin Pro 

515 520 525 

etc ccc acg ggg ccg ccc atg ccc act ggc ctt gcc ctg gag ctg ccg 1632 

Leu Pro Thr Gly Pro Pro Met Pro Thr Gly Leu Ala Leu Glu Leu Pro 

530 535 540 

act gca gac cac cgc aac age age gtc agg age aag tec cag tct gag 1680 

Thr Ala Asp His Arg Asn Ser Ser Val Arg Ser Lys Ser Gin Ser Glu 

545 550 555 560 

atg age ctg gag ggc ttc teg gag ggg egg ctg ctg teg cca gtg gtt 1728 

Met Ser Leu Glu Gly Phe Ser Glu Gly Arg Leu Leu Ser Pro Val Val 

565 570 575 

gcg gcg gcg gcc cgc cag gac ccg gtg gag ctg ctg ctg ctg tct acc 1776 

Ala Ala Ala Ala Arg Gin Asp Pro Val Glu Leu Leu Leu Leu Ser Thr 

580 585 590 

cag gag egg ctg gca gcg gag ctg cag gcc egg egg gca cca ctg gcc 1824 

Gin Glu Arg Leu Ala Ala Glu Leu Gin Ala Arg Arg Ala Pro Leu Ala 

595 600 605 

acc atg gag age etc teg gac act gag tec ctg tac age ttc gac teg 1872 

Thr Met Glu Ser Leu Ser Asp Thr Glu Ser Leu Tyr Ser Phe Asp Ser 

610 615 620 

cgc cgc tec tea ggc ttc cgc age ate egg ggc tec ccc age etc cac 1920 

Arg Arg Ser Ser Gly Phe Arg Ser Me Arg Gly Ser Pro Ser Leu His 

625 630 635 640 

get gtg ctg gag cgt gat gaa ggc cac etc ttc tac att gac cct gcc 1968 
Ala Val Leu Glu Arg Asp Glu Gly His Leu Phe Tyr Me Asp Pro Ala 

645 650 655 

ate ccc gag gaa aac cca tec ctg age teg cgc act gag ctg ctg gcg 2016 
lie Pro Glu Glu Asn Pro Ser Leu Ser Ser Arg Thr Glu Leu Leu Ala 

660 665 670 

gcc gac age ctg tec aag cac tea cag gac acg cag ccc ctg gag gcg 2064 
Ala Asp Ser Leu Ser Lys His Ser Gin Asp Thr Gin Pro Leu Glu Ala 

675 680 685 

gcc ctg ggc agt ggc ggc gtc act cct gag egg ccc ccc agt get gcg 2112 
Ala Leu Gly Ser Gly Gly Val Thr Pro Glu Arg Pro Pro Ser Ala Ala 

690 695 700 

gcc aat gac gag gag gaa gag gtt ggc ggt ggg ggt ggc ggg ccg gcc 2160 
Ala Asn Asp Glu Glu Glu Glu Val Gly Gly Gly Gly Gly Gly Pro Ala 
705 710 715 720 

tec cgc ggg gag ctg gcg ctg cac aat ggg cgc ctg ggg gac teg ccc 2208 
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Ser Arg Gly Glu Leu Ala Leu His Asn Gly Arg Leu Gly Asp Ser Pro 

725 730 735 

agt cct cag gtg ctg gaa ttc gcc gag ttc ate gac age etc ttc aac 

Ser Pro Gin Val Leu Glu Phe Ala Glu Phe I le Asp Ser Leu Phe Asn 
740 745 750 



2256 



ctg gac age aag age age tec ttc caa 
Leu Asp Ser Lys Ser Ser Ser Phe Gin 

755 760 
ccc gag age ccc acc agt gac tac get 
Pro Glu Ser Pro Thr Ser Asp Tyr Ala 

770 775 
cag caa gag ate ctg etc cgt gcc cag 
Gin Gin Glu I le Leu Leu Arg Ala Gin 
785 790 
aag ccc cca egg etc ttt gcc ggc tea 
Lys Pro Pro Arg Leu Phe Ala Gly Ser 
805 

tea etc teg ccc tec ttc ccg etc age 
Ser Leu Ser Pro Ser Phe Pro Leu Ser 
820 825 
ctg acg ccc acg ggc etc agt age cag 
Leu Thr Pro Thr Gly Leu Ser Ser Gin 

835 840 
ate egg act tct acc ccc act ggc cac 
Me Arg Thr Ser Thr Pro Thr Gly His 

850 855 
gat gag ctg gtc ate tea gca cgc tag 
Asp Glu Leu Val Me Ser Ala Arg 
865 870 

[i1] thDG 'J/*— &7\i*n?t t h DG 'J/*— 
4f<D«Htt**-ro -tlfctft hDG'J/<— tf7jx^Q2\ 
Tlft^t h D G U — \z(D7 5 J S£fS£^J£?F I \tM 

[1)2] t hDG 'J/<— t£7fr=Enif&B¥<D&mi&& 

ICfclt&mRN A U^UCDSIgE^RT-PCR&IZcfc IJ 

1£T, Tf5f*=J> hP— )1<DG 3 P DHMfc+O&m 

[S3] t hDG tf □ ycDS-aSBfillCfctt 

^mRNAL/^KO^IS, t h 1 2 U->MT N^P 

[B4] t kdg tf^^ pyeDftawaizfcjt 

§mRNAU^;KDMS, t hflaM T N 7 h 1 1 $ 

[0 5] t hDG «J7<— tf*^P^<Dfta««fZj3lt 
^mRNAL/^KD^lJ, fc hlHM T N 3f P «:/ h V $ 



gac etc 
Asp Leu 

gag ggc 
Glu Gly 

ttc gag 
Phe Glu 
795 
gcc gac 
Ala Asp 
810 

tec teg 
Ser Ser 

gaa tgc 
Glu Cys 

gga gcc 
Gly Ala 



tac tgc 
Tyr Cys 
765 
ccc aag 
Pro Lys 
780 

ccc aac 
Pro Asn 

ccc tec 
Pro Ser 

ggt gag 
Gly Glu 

ctg gcg 
Leu Ala 
845 
age ccc 
Ser Pro 
860 



atg gtg gtg 
Met Val Val 

tec ccc age 
Ser Pro Ser 

ctg gtg ccc 
Leu Val Pro 
800 

teg ggc ate 
Ser Gly lie 

815 
etc atg gac 
Leu Met Asp 
830 

get gac aag 
Ala Asp Lys 

gcc aag caa 
Ala Lys Gin 



2304 



2352 



2400 



2448 



2496 



2544 



2592 



2619 



[g|6] t hDG 'J/\°— tf*^ Pyo>»#K^ KS 

sAi=*yMLfc*»*3M\ *m*<ftftim*&a> 

mm CM) . tKtttfftttfli ( E L I S A-C0) 4 9 2 n m 

[H7] t hDG GTb^nVosmmtftj^zf 

> hP— ;UfflBS-CO)giaj-e, SCOlftl*. 97 kDa(D^ 

[is] t hDG tf*^ pya>»»«3ugK^ 
^Ka>DG';/<— tfatts^-To 01*3 > hp- jujhbbs 

BS^fiS^iSlCRH C-8 O 2 6 7 £»M0Lk*tf>£* -f 

ti*tm**t Lfc<t#<z);^tt$^-r 0 mitt, bxs 

tlltf*. teSttfeS (cpm) tftbftDG'J/<--|fiS1t 
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[01 ] 

1 m [VVFtSBVSVGSDiJlVU'AIFliT.LHnWVI LSWLfBLVYHPHEACSLHLVOHGR 60 

61 GYLGILLSCHIA£MAIWL£JWpILYTCPI 120 
61 VlinUWICTYSAIHCVSI^ 120 

121 cnnrrsc^TAja^GMwaww 179 

121 0G--VQCI>RTVV1t3IUTWYSW^ 178 
180 V*™*^ 239 
179 SaLU£^MTSV«TMl±Cttl6KDOT 238 
240 LVUfORQRAKRttAYLDEAKHDl LAFl^WVTSNTKYLOLKIGQEIflJ)YK£VCYYI(LFA 298 

tiESD fc^Jl ,m 

300 UAYGyPjffLHjOT^ 359 

286 AAAYuW L ¥ I YRMP LTGLCR I GGDC ^fiTTDYOLVGGOQUICHFG JILH 335 

360 DEI9nAVDIVYTS(M)AVYET7FYVAVDHD^ 419 
338 TTBLQYRDf IKviFnAKVY^ JWIloWeS^AvWIwLqWIdLSaIsLlD'/ 395 

306 ECEVODR LAHXQ I SOjAARYVYQRLIEDBILSQAFS IAP EYRLVrlTjHsLGSGAAA 450 

451 LiAlMLAAAYra^YAreiVR&LlS^ 310 

537 QLUtVLOfBTKPKMUIVB : ATXCrPKSELPEEVEVTTlAS 579 

• t* It *»(** * * * f ] * i I 

508 RI LRWAHCNKPKYK1 LLi^WElJ^fHiLPTELKSDQEVLTTyL LG^LLTRWs S7D 

680 TRLMWSDLTlALSASTPLYprai^ S39 

571 PAYSFSSDSPLB^KYpWp«4llSL0EEBASGRFBCa 628 

637 WpPWWWY^aWKy^ 699 

626 J(L™Pd!lPRAU)SVVS DRAACV8CPAQGVSSVDYA 672 



[02] 



tOOOhp ^ ^^^^^^^^^^^^^m^- 93PDH 

m & jsiicmm » Bib. 

ft A * 

[H5] 7] 




[06] 
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• ■ ft 

(51) Int. CI. 7 tt»JIB# FI f-73-K (♦*) 

A 6 1 K 48/00 A 6 1 P 1/08 4 B 0 6 5 

A 6 1 P 1/04 3/00 4 C O 8 4 

1/08 3/04 4 C O 8 5 

3/00 9/10 4 C O 8 7 

3/04 9/12 4 H04 5 

9/10 11/06 

9/12 17/02 

11/06 17/06 

17/02 19/02 

17/06 19/08 

19/02 25/16 

19/08 25/18 

25/16 25/22 

25/18 25/24 

25/22 25/28 

25/24 25/32 

25/28 25/36 

25/32 29/00 

25/36 1 O 1 

29/00 35/00 

1 O 1 37/06 

35/00 43/00 1 1 1 

37/06 C0 7K 16/40 

43/00 1 1 1 C 1 2 N 1/15 

C0 7K 16/40 1/19 

C 1 2 N 1/15 1/21 

1/19 9/20 

1/21 C 1 2 P 21/02 C 

5/10 C12Q 1/02 

9/20 1/44 

C 1 2 P 21/02 1/68 A 

C12Q 1/02 GO 1 N 33/15 Z 

1/44 33/50 Z 

1/68 33/53 D 

G0 1N 33/15 C12N 15/00 ZNAA 

33/50 5/00 B 

33/53 C 

A 6 1 K 37/54 
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F$-A(#%) 2G045 AA25 AA29 AA40 BB03 BB20 

CB17 DA12 0A13 0A14 DA36 

DA77 FB01 FB02 FB03 

4B024 AA01 AA08 AA10 BA11 CA04 

CA05 CA06 CA09 DA01 DA02 

0A05 DA11 DA12 EA04 FA10 

GA11 GA18 GA19 HA03 HA08 

HA12 HA14 

4B050 CC01 CC04 DD11 LL01 

4B063 QA01 QA12 QA17 QA18 0Q20 

Q022 QQ44 QR08 QR12 QR14 

QR32 QR33 QR41 QR42 QR55 

QR58 QR59 QR62 QR66 QR69 

QR77 0R80 0R82 QS12 QS25 

QS34 0S36 QS39 0X02 QX07 

4B064 AG01 CA01 CA19 CB30 CC24 
DA01 

4B065 AA01X AA57X AA72X AA88X 
AA90X AA93Y AB01 ACM 





BA01 


CA31 


CA44 






4C084 


AA02 


AA06 


AA07 


AA13 


BA01 




BA08 


BA22 


CA18 


CA53 


DC22 




NAM 


ZA08 


ZA12 


ZA15 


ZA18 




ZA36 


ZA42 


ZA59 


ZA66 


ZA70 




ZA71 


ZA89 


ZA96 


ZB08 


ZB11 




ZB15 


ZB26 


ZC20 


ZC39 




4C085 


AA13 


AA14 


BB11 


CC02 


CC04 




CC05 


CC07 


CC08 


CC21 


CC31 




DD23 


DD62 


DD63 


EE01 




4C087 


AA01 


AA02 


AA03 


BC83 


CA12 




NA14 


ZA08 


ZA12 


ZA15 


ZA18 




ZA36 


ZA42 


ZA59 


ZA66 


ZA70 




ZA71 


ZA89 


ZA96 


ZB08 


ZB11 




ZB15 


ZB26 


ZC20 


ZC39 




4H045 


AA10 


AA11 


AA20 


AA30 


BA10 




CA45 


DA75 


DA86 


EA21 


EA22 




EA23 


EA28 


FA72 


FA74 





